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INTRODUCTION 

A  collection  of  corn  translocations,  isolated  and  maintained  by  Dr.  E.  G.  Anderson 
at  the  California  Institute  of  Technology,  is  being  made  available  to  corn  geneticists  and 
cytogeneticists.  Data  on  the  cytological  determinations  of  the  breakage  points  are  fre- 
quently useful  in  studies  involving  translocations.  The  data  on  breakage-point  positions 
for  two  of  the  five  series  of  translocations  that  are  being  studied  cytologically  are  com- 
plete; they  are  compiled  here  as  an  aid  in  such  studies. 

The  first  series  is  made  up  of  the  translocations  collected  prior  to  1947.  This  series 
includes  some  of  the  first  observed  in  corn.  Many  of  this  series  have  been  studied  by 
Dr.  Anderson  to  determine  the  linkage  of  the  breakage  points  and  known  marker  genes. 

The  second  series  came  from  seed  exposed  during  the  1946  "Operation  Crossroads" 
(Bikini  exposed)  and  from  the  x-ray  controls.  The  translocations  in  this  series  have  not 
been  given  permanent  symbols,  and  only  a  few  of  them  have  been  tested  to  determine  the 
linkage  between  the  cytologically  observed  breakage  points  and  gene  markers. 

The  obtaining  of  cytological  data  for  the  breakage  points  in  translocations  of  the 
three  more  recently  produced  series  is  progressing.  It  is  planned,  when  these  additional 
data  are  obtained,  to  prepare  a  summarized  report  for  all  the  series  in  an  effort  to 
evaluate  the  effects  of  the  different  ionizing  treatments  used. 

BACKGROUND 

The  present  writer  started  in  this  field  of  research  in  1946;  at  that  time  the  breakage 
points  of  approximately  50  of  the  translocations  in  the  first  series  had  been  determined. 

Assigning  a  definite  position  for  the  breakage  points  of  a  reciprocal  translocation 
in  corn  from  cytological  preparation  of  pachytenes  in  pollen-mother-cells  was  started 
in  1930  by  McClintock,  and  continued  by  the  studies  of  Cooper  and  Brink,  Burnham,  and 
Anderson. 2 

Burnham  reviewed  the  works  on  "Chromosomal  Interchanges  in  Plants"  and  gave 
the  advancements  that  followed  the  above  early  studies  of  the  cytological  placement  of 
breakage  points  in  corn  translocations. 

Cooperative  investigation  between  the  Crops  Research  Division,  Agricultural  Research  Service,  U.S.D.A.,  and  the  California 
Institute  of  Technology,  Pasadena,  Calif. 

2  Anderson,  E.  G.  A  chromosomal  interchange  in  maize  involving  the  attachment  to  the  nucleolus.  Amer.  Nat.  68:  345-350.  1934. 
Burnham,  C.  R.  An  interchange  in  maize  giving  low  sterility  and  chain  configurations.  Proc.  Nat.  Acad.  Sci.  18:  434-440.  1932. 
Burnham,  C.  R.  Chromosomal  interchanges  in  plants.  Bot.  Rev.  22:  419-552.  1956. 

Cooper,  D.  C.  and  R.  A.  Brink.  Cytological  evidence  for  segmental  interchange  between  non-homologous  chromosomes  in  maize. 
Proc.  Nat.  Acad.  Sci.  17:  334-338.  1931. 

McClintock,  B.  A  cytological  demonstration  of  the  location  of  an  interchange  between  two  non -homologous  chromosomes  of  Zea 
mays.  Proc.  Nat.  Acad.  Sci.  16:  791-796.  1930. 


MATERIAL  AND  METHODS 


The  data  being  presented  give  the  breakage  points  determined  from  cytological 
preparations  of  pachytenes  for  the  50  translocations  reported  by  earlier  investigators 
(some  of  which  were  isolated  also  at  the  Institute)  and  for  the  many  additional  ones 
isolated  at  the  Institute  to  complete  the  series  (series  1).  The  data  also  give  the  break- 
age points  for  the  complete  series  Z. 

An  analysis  of  the  cross  configurations  at  pachytene  requires  preparations  that  show 
the  centromeres,  the  midpoint  of  the  cross,  and  the  distal  parts  of  the  chromosome  arms 
involved.  For  the  present  investigations,  material  giving  inferior  preparations  was 
usually  replaced  by  material  grown  the  following  season  under  more  favorable  conditions. 

The  pinpointing  of  the  breakage  points  in  a  translocation  is  made  difficult  because 
of  the  possibility  that  the  cross  has  not  opened  up  equally  on  both  sides  of  the  breakage 
points,  and  because  of  the  possibility  that  the  pairing  may  be  partly  nonhomologous  even 
when  close  pairing  occurs  up  to  the  cross.  Preparations  from  homozygous  translocations 
were  rarely  helpful,  since  in  most  instances  the  areas  adjacent  to  the  breakage  points 
were  too  similar  to  show  where  the  exchanges  had  occurred. 

The  proportions  for  the  breakage  points  given  in  this  report  are  based  on  measure- 
ments from  camera  lucida  drawings.  It  is  assumed  that  the  breakage  points  are  at  the 
midpoint  of  the  cross  and  that  the  contraction  of  the  arms  from  early  prophase  to  mid- 
prophase,  the  phase  when  most  drawings  were  made,  has  been  uniform  over  the  whole 
length  of  the  arm. 

PRESENTATION 

This  report  will  follow  the  established  practice  of  recording  a  breakage  point  as  a 
decimal  fraction,  which  is  the  ratio  of  the  distance  from  the  centromere  to  the  center  of 
the  cross  seen  in  pachytene  configurations,  to  the  distance  from  the  centromere  to  the 
end  of  the  chromosome  involved. 

Tables  1  and  Z  give  the  mean  breakage  points  for  each  translocation  from  the  early 
and  the  "Crossroads"  series,  respectively.  Each  breakage  position  is  preceded  by  the 
number  of  the  chromosome  involved  and  by  either  the  letter  S  to  indicate  that  the  break 
was  in  the  short  arm  or  L.  to  indicate  that  the  break  was  in  the  long  arm  of  the  chromo- 
some. These  tables  also  give  the  number  of  drawings  available  for  calculating  the  break- 
age points  of  each  translocation.  The  measurements  from  the  drawings  of  each  transloca- 
tion gave  the  average  or  mean  breakage  points  given  in  the  tables.  ' 

There  is  a  certain  amount  of  variation  around  each  mean,  which  may  be  expressed 
by  calculating  the  standard  deviations  or  the  standard  error.  However,  in  most  instances 
the  number  of  drawings  were  too  few  to  warrant  a  statistical  treatment,  and  only  four 
translocations  have  been  selected  to  illustrate  the  actual  variation  around  the  mean.  The 
breakage-point  positions  and  standard  errors  of  these  four  translocations  are  as  follows: 

For  T3-10c  they  are  3L.ZZ,  SE  t  .014,  and  10L.30,  SE  t  .017 
For  Tl-lOg  they  are  IS. 80,  SE  t  .014,  and  10L.Z1 ,  SE  t  .019 
For  Tl-5(5ZZ5)they  are  IS. 75,  SE  ±  .OZl.and  5S.53,  SE  t  .0Z3 
For  TZ-4(6Z66)  they  are  ZL..40,  SE  ±    .0Z4,  and    4L..Z7,  SE  -  .0Z0 

Such  variations  can  be  visualized  more  readily  when  shown  graphically.  The  following 
eight  bar  graphs  (figs.  1-4)  for  the  above  four  translocations  were  prepared  to  illustrate 
the  variations  around  the  eight  mean  positions. 

Table  3  lists  the  data  of  tables  1  and  Z,  with  the  translocations  arranged  in  the  order 
of  the  chromosomes.  The  breakage  points  are  arranged  in  order  from  the  distal  position  in 
the  short  arm,  through  the  centromere  to  the  distal  position  in  the  long  arm  for  each 
chromosome. 
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Figure  1. --Frequency  distributions  of  the  breakage-point  ratios  observed  in  drawings  of  chromosome  arms  3L  and 

10L  involved  in  translocation  T3-10c. 
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Figure  2. --Frequency  distributions  of  the  breakage -point  ratios  observed  in  drawings  of  chromosome  arms  IS  and 

10L  involved  in  translocation  Tl-lOg. 
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CLASS  CENTERS  FOR  BREAKAGE-POINT  RATIOS 

Figure  3. --Frequency  distributions  of  the  breakage-point  ratios  observed  in  drawings  of  chromosome  arms  IS  and 

5S  involved  in  translocation  Tl -5(5525). 
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Figure  4.--Frequency  distributions  of  the  breakage -point  ratios  observed  in  drawings  of  Chromosome  arms  2L  and 

4L  involved  in  translocation  T2 -4(6266). 
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TABLE  l.--The  mean  position  for  the  breaks  in  the  chromosome  translocations  of  series  1 

at  the  California  Institute  of  Technology. 


(Translocations  followed  by  an  asterisk  (*)  have  not  been  given  permanent  symbols.) 


Trans lo  c at i on 

Mean 

position  of  breaks 

Source  of  data-- 

Ratio 

Ratio 

Plants 
No. 

Drawings 
No. 

l_2b    

IS.  43 

2S.36 

3 

6 

l_2c  

IS.  77 

2L.33 

4 

13 

l_2d  

IS.  78 

2L.56 

3 

7 

l_2e  

IS.  61 

2L.47 

6 

11 

l_3a  

IS.  15 

3L.  17 

3 

6 

l_3c  

IS.  14 

3L.14 

3 

6 

l_3d  

1L.61 

3S.75 

5 

11 

1L.58 

3L.45 

2 

4 

l-3f  

1L.17 

3L.11 

2 

4 

l-3g   

1L.17 

3L.13 

1 

3 

l_3h  

IS.  06 

3L.04 

3 

8 

l_3i  

1L.68 

3S.  30 

5 

16 

l_3j  

1L.11 

3L.13 

6 

11 

l_3k      

lo.  1 I 

/i 

D 

j_y 

l_4a  

1L.51 

4S.69 

2 

7 

   __  _  _   

IS.  55 

4L.83 

6 

12 

l_4c  

1L.  33 

4S.23 

8 

16 

l_4e  

1L.45 

4S.27 

2 

2 

l_4f  ,  

1L.25 

4L.16 

3 

6 

l_4g  

1L.95 

4L.35 

6 

20 

l-4h  

IS.  94 

4L.52 

2 

6 

1-4  (K-40)*  —  

lo.  U 

4o.42 

2 

l_5a  

1L.52 

5L.42 

2 

5 

i.'S'h    

IS.  17 

5L.10 

4 

8 

l_5c  

1L.34 

5L.29 

2 

7 

l_5e  

1L.03 

5L.09 

2 

6 

l-5f   —   

1L.07 

5L.09 

7 

14 

l_5g  

1L.58 

5L.85 

4 

8 

l_5h  

1L.  18 

5L.  53 

5 

14 

l_5i  

IS.  71 

5S.74 

3 

10 

1  An 

1L.20 

6L.54 

2 

7 

l_6c  

IS.  25 

6L.27 

2 

5 

l_6d  

1L.  13 

6S.74 

4 

7 

l_6e  

IS.  37 

6L.21 

2 

4 

l_6f  

1L.32 

6L.42 

5 

11 

l_6g  

1L.16 

6L.84 

3 

6 

l_6h  

1L.03 

6L.17 

4 

8 

l_7a  

1L.28 

7L.13 

2 

3 

l-7t  

1L.53 

7L.12 

2 

6 

l_7c  

1L.39 

7L.U 

1 

3 

l_7d  

1L.81 

7S.44 

3 

7 

l_7e  

1L.39 

7L.11 

4 

11 

l-7f  

IS.  72 

7L.80 

4 

10 
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Translocation 

Mean 

position  of  breaks 

Source  of  data-- 

Ratio 

Ratio 

Plants 
No. 

Drawings 
No. 

l_7f   —   

IS.  10 

7S.50 

2 

4 

!_7g  

IS.  79 

7S.22 

1 

3 

1L.46 

7L.19 

4 

10 

1-71    

IS. 31 

7L.26 

3 

10 

l_7j  

1L.20 

7L.61 

2 

7 

1-7  (A-37)*  

1L.10 

7L.56 

5 

11 

l_8a  

1L.41 

8S.  52 

2 

6 

!_8b    

1L.59 

8L.82 

3 

8 

l-8c      

1L.  94 

8L.  89 

2 

2 

l-9a    

IS.  13 

9L.  15 

3 

8 

1L.50 

9L.  60 

3 

10 

t    n « 

IS.  48 

9L.  22 

3 

9 

1L.42 

9L.25 

5 

11 

l-10a    

1L.29 

10L.33 

11 

20 

l_lOb    

1L.19 

10S.39 

2 

4 

1-lOc  

1L.43 

10L. 74 

6 

9 

l_10d   -- 

1L.50 

10L.68 

11 

22 

l-10e   

1L.16 

10L.31 

7 

8 

IS.  04 

10L.30 

7 

14 

l-10g  

IS.  80 

10L.21 

26 

39 

1L.  93 

10L.26 

4 

12 

2-3b  

2L.45 

3L.08 

6 

9 

2_3c  

2S.46 

3S.52 

2 

6 

2-3d  

2L.  67 

3L.48 

2 

6 

2-3e— —  

2S.76 

3L.48 

4 

10 

2-3f      

2L.35 

3S.  60 

4 

12 

2-Jg    -   

2L.21 

3L.21 

7 

8 

2-3h  

2L.14 

3L.07 

2 

6 

2-3  (1-10)*— —  

2L.19 

3S.51 

7 

22 

2-3*    

2L.79 

3S.  90 

1 

4 

2-4a  

2L.30 

4L.21 

5 

7 

2 -4b    

2L.81 

4L.53 

3 

6 

2-4c    

2L.81 

4S.09 

3 

9 

2_4d  

2L.17 

4L.45 

8 

16 

2-4e  

2L.31 

4S.4/ 

3 

/ 

2-4f  

2L.75 

4L.L2 

3 

7 

2-4g  

2L.13 

4S.31 

5 

8 

2-4j  

2S.19 

4L.34 

1 

3 

2_4k    

2L.13 

4L.04 

5 

12 

2-41  

2L.59 

4S.40 

3 

8 

2 -4m    

2L.34 

4S.47 

3 

7 

2-5a--   

2L.14 

5L.15 

2 

5 

2- 5b  

2L.06 

5S.09 

10 

2-5c    

2L.16 

5S.48 

6 

17 

2-5d-—   

2L.91 

5L.86 

2 

3 
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TABLE  1. --Continued. 


Translocation 

Mean 

position  of  breaks 

Source  of  data — 

Ratio 

Ratio 

Plants 
No. 

Drawings 
No. 

2S.19 

5S.28 

4 

14 

2_5£  

2L.91 

5L.10 

3 

7 

2-5g  

2S.79 

5S.24 

4 

11 

2-5  (A- 16)*  

2L.34 

5S.30 

8 

9 

2L.28 

6L.20 

3 

2- 6b  

2S.69 

6L.49 

1 

4 

2-6c  

2L.37 

6L.25 

2 

6 

2L.41 

6L.45 

3 

8 

2-6e  

2L.18 

6L.20 

4 

9 

2-6  f  

2L.79 

6L.87 

10 

19 

2-6  (78)*  

<C  -J_j  •  jl.  y 

6L  29 

3 

9 

2_7b    

2L.37 

7L.12 

2 

6 

2L.47 

7S.34- 

2 

6 

2-7d    

2L.16 

7L.18 

2 

7 

2-7e    

2L.82 

7L.63 

3 

9 

2-7f  

2L.30 

7L.  68 

2 

6 

2-8b  

2L.20 

8L.18 

3 

9 

2-8c    

2S.15 

8S.11 

2 

6 

2-8d  

2L.05 

8L.10 

2 

5 

2-8e   — 

2L.07 

8L.10 

5 

10 

2-8f  

2  nr.  ctr. 

8  nr.  ctr. 

3 

4 

2-8g  

2L.71 

8S.  71 

5 

11 

2-8h  

2L.23 

8L.22 

2 

6 

2-8  (84)*    

2L.32 

8L.30 

2 

8 

2-9a  

2S.36 

9L.58 

7 

17. 

2-9b  

2S.18 

9L.22 

2 

7 

2-9c  

2S.49 

9S.33 

5 

10 

2-9d  

2L.83 

9L.27 

3 

10 

2-9*  

2S.27 

9L.72 

1 

2 

2- 10a   

2L.16 

10L.55 

2 

5 

2 -10b  

2S.50 

10L.75 

8 

16 

2-10  (1-3)*  

2L.30 

10S.40 

3 

6 

3-4  (A-21)*-   

3L.07 

4L.85 

6 

18 

3-5a  

3L.28 

5L.60 

6 

14 

3_5b  

3L.61 

5L.57 

4 

9 

3_5c  

3L.62 

5L.27 

2 

6 

3_5e  

3S.34 

5S.  16 

3 

10 

3-5g   

3L.01 

5S.73 

3 

8 

3_5h  

3L.55 

5L.22 

3 

10 

3L.23 

5L.20 

2 

6 

7 


TABLE  1. --Continued. 


Translocation 

Mean 

position  of  breaks 

Source  of  data — 

Rn  +  i  n 
Dja.  UJ.U 

Do  +  -?  o 

Plants 
No. 

Drawings 
No. 

3_6a   ______   

3L.06 

6L.30 

4 

11 

3_6b  

3S.73 

6S.82 

4 

12 

3_6c  

3S.56 

6L.54 

4 

9 

3-6d  —   

3T  9? 
J>±j.  *£_> 

OJ_i.  0(C 

*t 

1  o 

3_7a  

3S.25 

7L.18 

2 

6 

3_7b  

3S.  92 

7L.03 

4 

10 

3_7c  

3L.46 

7L.45 

3 

10 

3_7d  

3L.64 

7L.81 

5 

12 

3_7e  

3L.25 

7S.56 

6 

8 

3_8a  

3L.41 

8L.61 

3 

9 

3_8b  

1  1 

3_8c  

3S.23 

8L.85 

3 

8 

3_8e  

3S.36 

8L.21 

5 

12 

3_8f   - 

3L.08 

8L.10 

2 

4 

3_8g  

3L.12 

8L.19 

4 

11 

3_8h  

3L.53 

8S.46 

2 

9 

3-8  (B-31)*  

3L.63 

8  nr.  ctr. 

2 

6 

3_9a  

3L.  11 

9L.  16 

2 

6 

3_9b  

3T  A8 

QT  ^1 

i 

X 

/ 

*+ 

3-9e—   

JL.  U7 

QT    1  ? 

C< 
\j 

3L.13 

9L.26 

9 

9 

3_9f  — 

3L.63 

9S.69 

7 

16 

3_9?  

J>J_j-  *+U 

QT  TZ. 

7J_*  XM- 

"3 
_» 

7 

3_9h  

?T  HQ 

QT 

7il.  JJ 

*+ 

Q 

3-10a—  

3L.16 

10L.22 

7 

12 

3_10b  

3L.19 

10L.27 

2 

3 

3_10c  

3L.22 

10L.30 

27 

47 

4_5a  

4L.19 

55,29 

1 

3 

4_5b  

4L.76 

5L.68 

3 

10 

4_5c  

4S.34 

5L.27 

2 

7 

4_5_  

4S.21 

5L.22 

4 

11 

4_5e  

4S.41 

5S. 32 

2 

7 

4._5g  __ 

^  H-O  .  JO 

f  Ll  07 

'Sc;  7D 

3 

V  CI- 

AT  n 
-1—5 

^T  C\R 
D  X.  UO 

Q 

J — 1 

4._5i  

z.t  in 

*t  J_j  •  xu 

.^o.  J — > 

Q 

/_5  1  

4L.21 

5L.36 

4 

11 

4S.06 

5L.13 

4 

5 

4_6a   - 

4L.37 

6L.43 

2 

5 

-  4S.80 

6L.16 

7 

13 

4_6c  

4S.33 

6S.83 

6 

11 

4_6d  

4L.49 

6L.  53 

3 

11 

4_6e  

4S.62 

6L.56 

4 

8 

4_7a    

4S.32 

7L.07 

2 

7 

8 


TABLE  1. --Continued. 


Translocation 

Mean 

position  of  breaks 

Source  of  data-- 

Kaxio 

tta  blO 

Plants 
No. 

Drawings 
No. 

4-8a  

4S.59 

8L.  19 

3 

7 

4-ttD  

4S.  18 

8L.  16 

6 

8 

4-ya  

4L.16 

9L.58 

5 

6 

4-yb  

4L.90 

9L.29 

3 

8 

4L.82 

9L.29 

10 

23 

4_9d  

4L.  12 

9L.  17 

4 

13 

4_9e  

4S.53 

9L.26 

3 

12 

4L.55 

9L.  18 

7 

20 

4-9g  

4S  P7 

9T  ?7 

/ 

1  "\ 
j— > 

4L.15 

10L. 60 

15 

24 

4-10c  —  

4S.64 

10L. 18 

9 

18 

4_10d  

4S.36 

10L.36 

3 

10 

4_10e  

4L.14 

10L.  14 

3 

9 

4-10f  

4L.94 

10L.L4 

4 

11 

5L. 35 

6L.43 

4 

6 

5L.72 

6L.21 

4 

6 

5_6c      

5L.81 

6L.08 

4 

8 

5_6d  

5S.64 

6S.89 

2 

6 

5_6e  

5L.  11 

6L.60 

4 

12 

5_6f  

5S.37 

6S.76 

3 

10 

5L.78 

7L.72 

2 

7 

5L.  18 

7S.36 

3 

7 

5_7c    __   

5L.42 

7L.72 

2 

7 

5_7d  _  

5S.63 

7S.33 

3 

9 

5_7e  

5S.40 

7S.18 

4 

14 

5_7f  _  

5L.80 

7L.85 

4 

11 

^  £o 

5T  49 

AS  68 

UUi 

/ 

H- 

5S.23 

8L.23 

10 

20 

^  On 

5S.24 

8L.20 

4 

6 

5S.55 

8L.12 

5 

16 

5_8f  

5L.02 

8S.08 

3 

8 

5-8g  

5L.28 

8S.44 

3 

6 

5-8  (A- 50)*  

5S.  07 

8L.11 

2 

7 

5L.69 

9S.17 

3 

7 

R  Q>-i 

5L.68 

9L.44 

2 

7 

5S.  07 

9L.  10 

3 

11 

5_9d  

5L.  14 

9L.  10 

2 

6 

5_9e  _  

5T  4fi 

-X  jl_J  •  *T*LJ 

9T.  74 

Q 

C    Q       R    Q/  1 

5S.17 

9L.27 

4 

7 

9L.  21 

y 

5- 10a  

5L.14 

10S.54 

2 

5 

5- 10b  

5L.09 

10S.25 

2 

7 

5-10  (X57-16)*  

5S.42 

10L.42 

3 

6 

6L.73 

7L.68 

3 

7 

9 


TABLE  1. --Continued. 


Mean 

position  of  breaks 

Source  of  data- 

Translocation 

Ratio 

Ratio 

Plants 

NO  • 

Drawings 

NO. 

ft.So  

oL.41 

C>T  C>Pl 

oL.  81) 

5 

13 

6- 8b    

at  nd 
oL.  /y 

oo.  /o 

o 
_J 

8 

6-8c  

£T  Or 
Oil.  2  I 

rtT  Cf\ 

oL.  5U 

5 

n  a 

12 

6-8d  

6L.51 

8L.77 

2 

8 

6- 9  a  

bo.  /y 

at    >  n 

1 

3 

A  QVv 

oL.  1U 

4 

10 

6-9c  

dL.  id 

at  on 

12 

6-9d—   

DO.  /J 

9L.  82 

a 

9 

20 

6-9e  

oL.  ±o 

yL.  24 

2 

6 

6- 10a    

1  AT     T  ^ 

1XJL.  ID 

1-7 

r 

6- 10b  

6L.L2 

10L.29 

3 

8 

6- 10c-   

6L.51 

10S.36 

1 

2 

6-10d     

oL.  Id 

i  n  o  on 

lUo. 29 

ri 

/ 

t  a 

12 

a  i  no 

£  T     T  J 

oL.  14 

±Uo.4J 

T  *3 
1_5 

2  / 

6-10f   -- 

6S.92 

10S.28 

3 

8 

6-10g  

6L.85 

10L.20 

4 

12 

6-10h   -- 

6L.47 

10L. 87 

6 

14 

7- 9a    

7L.  63 

9S.07 

2 

5 

7S.76 

9S.  19 

4 

10 

7_9c  

7L.14 

9L.22 

2 

7 

7- 10a  

7L.23 

10L.06 

2 

3 

8_9a    

8L.13 

9L.38 

1 

2 

8-9b  

8S.  67 

9L.75 

5 

13 

8-9c   

( 8L.  14 
(.8S.  58 

9L.  16 
9S.  26 

5 
1 

12 
2 

8_9d  

8L.09 

9S.  16 

4 

8 

8-9e  

8L.32 

AT       A  C 

9L.25 

2 

4 

8- 10a  

8L.48 

10S.48 

5 

7 

8-iOb  

8  nr.  ctr. 

10  nr.  ctr. 

T  ^ 

ID 

A-3 

CSL.4-L 

lUo.  3d 

A 

c 

D 

8-10d  

8L.39 

10L.16 

4 

11 

8-iOe   —    --- 

8L.84 

10S.37 

2 

5 

8-10  (K-7)*  

8L.07 

10S.22 

2 

6 

9- 10a  

9L.14 

10L.92 

10 

15 

9_  10b  

9S.13 

10S.40 

6 

14 

9-10  ( A-75)  *    

9L.24 

10L.30 

2 

6 

10 


TABLE  2. --The  mean  position  for  the  breaks  in  the  chromosome  translocations  of  the 
"Crossroads"  series  (Bikini  exposed  and  X-ray  controls). 


Temporary 
symbol 


Mean 

position  of  breaks 

Source  of  data-- 

Translocation 

Ratio 

Ratio 

Plants 
No. 

Drawings 
No. 

3-8 

3L  92 

8L  82 

i  n 

J-Vj 

2-3 

P    TIT*  PT.T* 

3  ttp  f**h*r 

-J     XXJ.  •       O  U-L  D 

A 

1 1 

XX 

1-7 

IS  15 

7T.  IP 

/  lie  1 

/ 

ip 

Xc 

5-8 

5L  06 

8S  11 

t_)       •  _1_  J_ 

1 

3 

9-10 

91,  26 

10S  44 

6 

1  p 

3-8 

"3    TTP  f»TT* 
^     ILL  •            ul  • 

&    TIT*  PT.T* 

p 

v_> 

2-3 

2T.  73 

3T.  68 

— '  xj  •  UU 

1 

J_ 

/ 

4-9 

4S  2? 

9T,  37 

7 

PP 

4-5 

4S  27 

5L  28 

.J  J-J  •  <C  l^J 

12 

28 

5-9 

5L.41 

J_l«  T  J- 

9L  64 

y  xj  • 

p 

/ 

5-7 

5S.32 

7L  35 

/  J-J  •  — 

1-8 

IS.  42 

8L.61 

5 

12 

6-10 

6L.74 

10S.71 

p 

7 

4-9 

4S  48 

9T,  55 

(J1 

17 

X  f 

1-4 

IS  65 

4T.  58 

3 

1 1 

XX 

1-3 

it  8i 

XXi.  ox 

3T  89 

— J  J_|.  U7 

A 

XJ 

1-5 

IT 

J-  -Li  c  W  J 

5s  op 

jo .  w<C 

1 

J 

6-7 

6T  "V7 
oxr.  j  / 

7T  11 

/  Xi.  u 

/ 

A 

D 

3-8 

3T 

#T  7P 

7 

1  *5 
XJ 

4-6 

*+D.  J  1 

£Q  C>1 
DO.  OX 

D 

i  n 

XU 

6-10 

AT  a*; 

Oxi.  Oj 

iUO.  OX 

j 

1  7 
x  / 

3-6 

Jo.  JO 

AT  7(^ 

n 

1 

1  A 
xO 

5-9 

*5T  LA 
JXi.'tO 

QT  A1 
7Xl.  OX 

XX 

"?1 

7-10 

m  7n 

1  Lit  (<J 

1  O      TIT.      /"i  -( — M 

xu  nr.  cx.r. 

o 
<c 

7 

7-9 

I  nr.  cup. 

v  iix.  cor. 

Q 

i  n 
xu 

2-3 

<cO.  17 

OA 
Jo,  cO 

J 

XX 

2-6 

oc  -27 

ac;  rti 
Do.  ox 

1 
X 

-a 
j 

4-9 

Z.T  PQ 

QT 

7L.  J? 

7 

pn 

2-4 

PT  1*5 
cL.  XJ 

Z.T  p3 

*tXi.  <ij 

X 

■a 
j 

3-10 

jo.  JO 

i  ot  pq 

PI 

3-10 

3S  P3 

JO  .  *C  J 

IDT  30 

XVJXi.  JVJ 

/ 
*+ 

O 

5-10 

5T   1  3 

XJ 

1 OT  79 

7 

P6 

2-6 

2S.91 

6L.12 

4 

13 

1-9 

1L  51 

XXJ  c  _y  _i_ 

9S  19 

1 

3 

2-7 

?T,  P4 

7L  3? 

5 

13 

1-7 

IS  A3 

/ 

1 1 

XX 

2-4 

?S  84 

AS  3? 

7 

2-8 

PT.  1  P 

CXi*  x*c 

8T  14 

/ 

*T 

XX 

1-7 

1  T,  47 

7T.  QD 

l  Urn  7u 

1 
X 

O 
£ 

/7-10 

7L  79 

/  J_l  a    f  > 

7L  33 

I  J-J  • 

10S  43 
IDT.  IP 

Q 

✓ 

3 

-> 

21 

X-  X 

7 

1-7 

IS  65 

7S  50 

XX 

4-6 

PA 

Oj_i»  jjH- 

7 

8-9 

8L.86 

9S.68 

4 

10 

1-6 

1L.71 

6L.30 

7 

12 

4-6 

4S.86 

6L.17 

4 

7 

1-2 

IS.  53 

2L.28 

6 

11 

4-5 

4S.25 

5S.19 

6 

11 

4-7 

4L.39 

7L.61 

4 

11 

2-10 

2S.09 

10L.14 

6 

14 

4301-39- 

4301-  111- 

4302-  31- 

4302-  116- 

4303-  9— 
4303-12- 

4303-  74- 

4304-  82- 

4305-  8— 

4305-  12- 

4306-  4—- 

4307-  4— 
4307-12- 
4307-12- 

4308  

4314  

4331  

4337  

4340  

4341  

4347  

4349  

4352  

4356  

4363  

4369  

4372  

4373  

4374  

4382  

4383  

4384  

4394  

4398  

4400  

4405  

4413  

4414  

4420  

4422  

4444  

4447  

4453  

4456  

4461  

4464  

4472  

4483  

4484  
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TABLE  2. --Continued. 


Temporary 
symbol 


Translocation 


Mean 

position  of  breaks 


Ratio 


Ratio 


Source  of  data- 


Plants 
No. 


4505- 
4519- 
4536- 
4545- 
4573- 
4578- 
4593- 
4594- 
4597- 
4613- 
4626- 
4635- 
4636- 
4643- 
4662- 
4666- 
4669- 
4670- 
4676- 
4685- 
4692- 
4698- 
4711- 
4713- 
4713- 
4717- 
4726- 
4727- 
4741- 
4742- 
4748- 
4759- 
4773- 
4775- 
4778- 
4790- 
4801- 
4817- 
4824- 
4832- 
4833- 
4837- 
4871- 

4872- 

4873- 
4874- 

4880- 

4885- 


6-  9 
2-7 

7-  8 
6-7 
6-7 

2-  5 

8-  9 
6-7 
1-5 
1-5 

3-  8 
3-5 
5-8 
8-9 
3-4 
5-6 

5-  6 

3-  7 
1-8 
1-8 

1-  4 

4-  7 

2-  8 

3-  4 
8-9 

2-  6 

3-  4 
3-9 

2-  5 
1-7 
1-8 
1-3 

3-  7 
8-9 

6-  9 

5-  9 
5-10 

5-  9 

7-  8 
1-5 

6-  10 
1-7 
5-9 

3-8 

3-5 
3-8 

3-5 

1-10 


6L.13 
2L.  65 
7L.34 
6L.25 
6L.22 
2L.92 
8L.69 
6L.52 
1L.52 
IS.  78 
3S.30 
3S.44 
5L.23 
8S.37 
3S.24 
5L.35 
5L.13 
3S.20 
1L.04 
IS.  20 
1L.46 
4L.08 
2S.86 
3L.21 
8L.70 
2L.77 
3S.16 
3L.54 
2S.47 
IS.  95 
1L.12 
1L.39 
3S.11 
8L.42 
6S.80 
5L.34 
5L.91 
5  nr. 
7L.83 
IS.  20 
6L.83 
IS.  73 
5L.71 
(3L.18 
(3S.22 
3S.24 
3L.28 
(3S.25 
(3L.18 
1  nr. 


ctr. 


ctr. 


9  nr.  ctr. 

7L.66 

8L.47 

7S.73 

7L.27 

5S.71 

9L.65 

7S.67 

5S.43 

5L-22 

8L.31 

5S.48 

8L.79 

9L.11 

4S.67 

6L.86 

6L.40 

7L.76 

8S.06 

8L.21 

4L.15 

7L.74 

8L.67 

4S.59 

9  nr.  ctr. 

6L.27 

4L.15 

9L.42 

5L.47 

7L.03 

8L.15 

3L.20 

7L.08 

9L.68 

9L.30 

9L.45 

10L.23 

9  nr.  ctr. 
8L.25 
5L.12 
10S.78 
7L.55 
9S.38 
8L.15 

8S.  37 
5S.16 
8L.32 
5S.12 
5L.18 

10  nr. ctr. 


6 
4 
5 
3 
2 
4 
7 
5 
6 
5 
1 
8 
14 
6 
9 
4 
4 
4 
3 
6 
2 
5 
4 
1 
1 
2 
6 
5 
6 
4 
5 
4 
6 
3 
9 
3 
6 
5 
6 
1 
2 
7 
5 
8 
8 
4 
2 
5 
2 
3 
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TABLE  2-. --Continued. 


Temporary 
symbol 

Translocation 

Mean 

position  of  breaks 

Source  of  data — 

rta  oio 

XtcLOXO 

Plants 
No. 

Drawings 
No. 

4891  

1-7 

1L.12 

7L.69 

4 

11 

4898  

3-5 

3  nr.  ctr. 

5  nr.  ctr. 

2 

6 

4933  

5-6 

5S.23 

6L.89 

6 

16 

4934  

5-6 

5L.34 

6L.89 

7 

13 

4937  

1-2 

1L.  10 

2S.15 

5 

15 

4963  

3-9 

3L.76 

9L.57 

14 

33 

4964  

6-7 

6S.76 

7L.72 

4 

12 

4986  

1-6 

IS.  21 

6S.78 

4 

14 

4995  

1-9 

1L.19 

9S.20 

8 

14 

4997  

1-9 

1L.37 

9S.28 

4 

12 

5013  

1-6 

IS.  26 

6L.28 

1 

4 

5013  

5-8 

5S.67 

8L.59 

2 

5 

5028  

6-8 

6L.21 

8L.31 

5 

15 

5045  

1-5 

IS.  94 

5L.  50 

7 

16 

5072  

1-6 

IS.  17 

6L.45 

1 

3 

5074  

7-9 

7S.48 

9L.  53 

11 

26 

5074  

3-4 

3  nr.  ctr. 

4  nr.  ctr. 

3 

9 

5077  

1-6 

IS.  20 

6L.  60 

10 

23 

2-5 

2L.  13 

5S.23 

6 

10 

5 143  

5-7 

5S.51 

7L.10 

3 

9 

5144  

2-7 

2S.35 

7L.08 

7 

11 

5156  

3-4 

3S.47 

4L.67 

3 

10 

5157  

2-4 

2S.86 

4L.07 

7 

12 

5179  

5-7 

5L.55 

7L.73 

4 

11 

5181  

6-7 

6S.79 

7L.86 

7 

19 

5188  

5-10 

5L.37 

10S. 65 

6 

23 

5201  

3-6 

3S.37 

6S.82 

3 

6 

5208  

2-9 

2L.76 

9L.68 

2 

8 

5225  

1-6 

1L.61 

6L.72 

4 

12 

5227  *-  

4-6 

4S.46 

6S.84 

6 

12 

5242  

1-3 

1L.90 

3L.65 

6 

10 

coco 

6-10 

6S.  80 

10L.41 

6 

14 

1-2 

IS.  25 

2S.31 

4 

12 

5257  

2-9 

2L.28 

9L.20 

3 

10 

1-3 

1L.72 

3L.73 

4 

8 

5273  

1-10 

1L.17 

10L.69 

7 

20 

5279  

2-7 

2S.93 

7L.25 

4 

9 

3-9 

3L.51 

9L.49 

10 

23 

tr  n  f>ri 

8-10 

8L.17 

10S.33 

3 

12 

5-10 

5L.78 

10S.49 

3 

6 

5300  

8-9 

8L.  85 

9S.43 

3 

11 

5304  

2-3 

2S.62 

3L.29 

2 

5 

1-7 

1L.24 

7L.14 

9 

15 

5339  

4-8 

4S.22 

8L.71 

8 

18 

r  o  r  C 

5-10 

5S.  77 

10L.45 

8 

11 

cocrt 

5-10 

5L.10 

10L.76 

3 

7 

co  /  rV 

5-9 

5L.87 

9L.95 

3 

7 

5368  

3-6 

3L.22 

6L.20 

2 

2 

5373  

1-4 

1L.17 

4S.29 

5 

13 

5376  

k  1-2 

1L.77 

2L.08 

5 

11 

TABLE  2. --Continued. 


symbol 

Translocation 

Mean 

position  of  breaks 

Source  of  data-- 

Rati  n 

Ra  +  i  n 

Plants 
No. 

Drawings 
No. 

j>—  / 

O  T      1  O 

7L.  /J 

9 

n  y 

14 

cr^GI 

1  Q 

7L.85 

9L.78 

5 

17 

X-O 

1L.10 

8L.59 

5 

10 

O-O 

6S.78 

8S.  83 

1 

3 

COQT 

a  q 

8L.07 

9S.33 

5 

12 

cry  i  i 

J  Ct 

H—O 

4IT.  59 

8L.95 

3 

10 

cy  i  q 

n  a 

l-O 

7L.09 

8L.77 

6 

15 

cry  i  n 

2-6 

2L.82 

6S.79 

11 

24 

cry  irt 

n  y 

1-4 

1L.93 

4L.81 

2 

4 

c  y  cr  o 

545  J  

1-2 

1L.11 

2S.58 

3 

6 

cry 

5454  

o-y 

6  nr.  ctr. 

9S.75 

4 

13 

cry  cry 

5454  

2-8 

2L.21 

8S.39 

11 

22 

c/ni 

J-  / 

3L.64 

7L.58 

5 

15 

5472  J 

2-6 

(2S.25 

6L.15 

2 

5 

c  V  no  \ 

54  /,?  J 

(2L.25 

6L.28 

3 

8 

cr  y  m  f 

1  O 

1-J 

1L.66 

3L.87 

3 

11 

c  y  r7n 

54  /y  

/-iJ 

7L.70 

8S.  21 

3 

12 

cry  ay 

2-8 

2L.24 

8S.58 

7 

11 

ft£ 

q  in 

y-xu 

9L.57 

10L. 89 

10 

26 

c;y  qc; 

1  ^ 

X-O 

IS.  25 

6S.80 

6 

15 

cry  ncr 

2-4 

2S.27 

4L.  12 

1 

4 

c^  QQ 

/-o 

7L.05 

8L.08 

c 

5 

T  C 

X5 

ctctt  o 

i  ^ 
X-5 

lo.Oo 

5L.70 

c 

5 

12 

O-XU 

6S.75 

10L. 17 

6 

X6 

^Ol 

•3 

j— j 

3L.  1/ 

ct     y  rt 

5L.48 

cr 

5 

X8 

cr  croq 

±.—tC 

1L.27 

2S.  62 

6 

i  n 

xy 

i  *; 

TO  OCT 

IS.  75 

5S.53 

i  <r> 

lo 

Jo 

CCOQ 

y  O     O  P7 

4S.37 

5L.46 

c 

5 

X2 

c;  cror; 

i 

X-D 

lo.  11 

CO     T  C 

5S.  15 

c 

5 

6 

c,crTf7 

1 

X-O 

IS. 31 

6L.22 

c 

5 

o 

c;  croQ 

1  O 

1L.21 

2L.61 

■Q 
J 

11 

crcrcro 

<^  in 

5L.92 

10S.39 

J 

4 

6 

c;  crcrcj 

3S.  26 

8o.  74 

y 
4 

r> 
o 

c;  cr^rr  n 

o  in 

<£-  XU 

2L.35 

10S. 16 

4 

T  y 
14 

c:  c.c^C 

1  y 

IS. 21 

4L.26 

3 

11 

c:  crr^n 

P-O 

5S.47 

rt  o    o  c 

8S.35 

2 

1 

cr  cr-jj 

4-y 

4L.80 

9L.  87 

9 

12 

cr  cryc 

c;  si 
5-o 

5S.21 

8S.  22 

9 

22 

c;  c;  cr>o 

J-o 

3L.06 

8L.05 

2 

5 

c;  cr  £r>c; 

<r>  in 
o-XU 

8  nr.  ctr. 

10  nr. ctr. 

9 

13 

c  cr<rr><r> 

5588  

1 

X-8 

IS.  10 

8S.  32 

3 

10 

c  cnn 

X-J 

IS.  77 

3L.48 

3 

9 

cr  ✓* 

5602  

2-5 

2L.73 

5L.77 

4 

12 

5605  

£i  cr> 

6-8 

6L.36 

8L.22 

1 

4 

5614  

c  r\ 

5-9 

5L.09 

9L.06 

9 

12 

5619  

1-8 

1L.07 

8L.16 

4 

10 

1  Q 

x-y 

1L.10 

9L.12 

14 

27 

5622   

5-6 

5S.94 

6L.42 

9 

21 

5629  

1-4 

1L.10 

4L.10 

2 

4 

5634  

1-8 

1L.08 

8S.28 

3 

8 

14 


TABLE  2. --Continued. 


1  Gulp \J J.  CLL  jr 

symbol 

Translocation 

Mean 

position  of  breaks 

Source  of  data-- 

Ratio 

Ra."bio 

Plants 
No. 

Drawings 
No. 

5643  

•a  n 

j-y 

3o.  55 

9L.  64 

4 

11 

A-9 

ot  An 
aL.  bU 

9o.  o9 

0 
<i 

7 
r 

1  A 
A-O 

OT  O^ 

2L.  25 

bL.  iy 

D 

n  0 
12 

5b51  

A-1U 

2o.  /I 

i  nT  ao 
1UL. b2 

J 

7 

K  A  K  1 

9-XU 

5o.  7b 

l  n t 

1UL. /I 

/- 
O 

12 

4-y 

4L.33 

9S.  25 

8 

16 

9-1U 

55. 16 

1UL. 15 

4 

11 

<c  c?n 

1-4 

lu  •  O  { 

4T  45 

J  L 

C  £L  C>  C 

5-D 

5L.  27 

6L.  20 

6 

15 

AQtf 

5-  1U 

5L.  7o 

10L. 53 

7 

15 

5693—   

1-7 

1L.  92 

7L.  lo 

2 

6 

^  rjny 

T  ft 
l-O 

1  T  OA 

1L.  yb 

00.  b  / 

i 
1 

1 

O  Q 

oc  oy 
AO.  ^4 

OT  OQ 

yL.  <;J 

7 

14 

5724  

3-7 

Jo.  X  / 

q  on 

9 

7 
7 

{JL. uy 

r^T   i  n 
/L.  XL) 

O 
A 

J 

^7^9 

i  ft 

X-O 

1  T  7^ 

XL.  JO 

ftT  OQ 

oL. 

O 
A 

4 

c.7c;a 

X— *+ 

1  T  ftQ 

xl.  oy 

/  T  ftl 

4L.  ol 

7 

T  O 
XA 

S7AS 

9  — O 

^ift  in 

AT  "39 
OX.  Jti. 

7 

X9 

^77^ 

ft  Q 

tt  nQ 

JL.  U7 

nc  0/ 

4 

9 

^777 

9-o 

9  nr.  cor. 

0  nr.  cor. 

0 

X3 

<57on  . 

D—  XU 

AT  Qft 

DJ_i.  7j 

i  nT  i  "3 

XUXi .  X-y 

/ 

H- 

14 
xh- 

^ftft 

9  7 
A-  I 

9T  AA 
AX.  DO 

7T  ID 

/  ±j  .  XVJ 

/ 
H- 

XX 

^ftft- 

L  Q 

A— :7 

AT  79 
H-X.  /A 

QT  ft9 

7L.  0<C 

A 
O 

1  ft 

XJ3 

sftnn  .  

A--> 

9  ft  7ft 

JD.  OX 

A 
O 

1  1 
XX 

"3  

X- J 

IT  91 
XL.  (CI. 

ft  QA 
90.  70 

1 
X 

1 
X 

Sft91 

X-O 

1  T  a*; 
XL.  09 

ftT  "51 
OL.  Jl 

O 

XX 

£;ft9ft 

7  ft 

/O.Jl 

ftT    t  n 
OL.  XU 

/ 
A- 

1  ft 
XJ 

c;ft9ft 

L  Q 

H-— 7 

/  T  A1 
M-L.  OX 

QT  07 

yL.  a  y 

X 

9 

^ftftn 

A-XU 

OT     1  O 

<cL.  Lc 

t  nT   1  0 
XUL. Xa 

J 

7 

^ftftn 

J-o 

"3  c;  nA 
Jo.  UD 

ftT     1  ~X 

OL.  XJ 

1 
X 

A 

<sftfti  __ 

0  Q 

OT  AT 
^L.  OJ 

yo.  id 

1 
X 

9 

^ftfti 

D-  7 

AT  07 
DL.  <C  / 

qt  Qn 
yx.  ju 

0 
A 

7 
( 

o"  ft 

^T  "30 

9L.  J<i 

ftT  77 

OL.  1 1 

J 
Hr 

Xa 

c;ft71 

"2  7 

OQ  OQ 

7T     T  Q 

/L.  XJ 

O 
A 

7 
4 

<Sft7A  

9-9 

Q  T     1  ^ 

JL.  lb 

K  T     O  1 

5L.  21 

9 

t  7 
X4 

SP^A 

a-9 

0  T     V  r"j 

2L.4  7 

CT       7  £ 

5L.4b 

5 

11 

Sftftft 

X- J 

IS.  88 

3S.  60 

■< 

0 

^ftftA 

4-y 

4L.40 

9L.4-9 

10 

20 

^ftQT 

J-4 

3  nr.  ctr. 

4  nr.  ctr. 

3 

7 

J-1U 

3S.  17 

10L.  25 

4 

10 

n  o 
1-2 

i  c;  99 

XO.  c<c 

9ft  "an 

AO.  J>U 

c; 
J 

AM- 

5-6 

5S.  15 

6L.  13 

3 

7 

sqt  n 

1  ft 
X-o 

1L.  93 

8L.  67 

4 

11 

5918  

4-9 

J  Q  O/1 
4o.  <i4 

ot    n  c> 
yL.  Xo 

5 

XX 

J -4 

3S.28 

4L.73 

3 

6 

SQAA-- 

ft  in 
ts-xu 

8L.75 

10L.40 

4 

10 

5946  

1-2 

( 1L. 15 

2S.26 

4 

9 

(IS.  06 

2L.14 

2 

4 

5951  

2-4 

2L.18 

4S.26 

8 

18 

5955  

3-7 

3L.10 

7L.  58 

5 

10 

15 


TABLE  2. --Continued. 


Temporary 
symbol 

Translocation 

Mean 

position  of  breaks 

Source  of  data- 

Ratio 

Ratio 

Plants 
No. 

Drawings 
No. 

5964  

6-9 

6L.47 

9L.83 

7 

19 

5982  

1-3 

IS.  77 

3L.66 

6 

20 

6019  

6-9 

6L.27 

9L.26 

8 

20 

6057  

5-9 

5S.15 

9S.52 

6 

15 

6061  

5-10 

5S.  60 

10L.57 

5 

1A 

6062—   

5-6 

5L.20 

6L.78 

8 

17 

6063  

4-8 

4S.02 

8L.  05 

3 

8 

6128  

8-10 

8L.43 

10S.47 

8 

18 

6178    

1-5 

1L.04 

5L.05 

2 

6 

6187   

6-8 

6L.19 

8L.51 

2 

6 

6189  

1-6 

IS.  23 

6L.17 

5 

10 

6197   — 

1-5 

IS.  02 

5L.02 

4 

9 

6200  

5-9 

5L.81 

9L.71 

6 

17 

6222  

4-9 

4L.03 

9S.68 

4 

9 

6225   - 

7-9 

(7S.11 

9L.04 

2 

2 

(7L.05 

9S.12 

3 

5 

6261  

3-8 

3L.49 

8L.40 

6 

10 

6266  

2-4 

2L.40 

4L.27 

19 

34 

6270  

6-9 

6L.19 

9L.28 

8 

12 

6270  

2-3 

2S.46 

3L.60 

5 

13 

6284  

2-3 

2L.81 

3L.75 

3 

6 

6289  

5-8 

5L.06 

8L.54 

3 

8 

6293  

5-7 

5L.26 

7L.63 

3 

8 

6328  

1-9 

1L.79 

9L.40 

1 

3 

6346—   

3-5 

3L.94 

5L.83 

4 

10 

6349  

3-6 

3L.10 

6L.15 

3 

4 

6363  

4-8 

4L.76 

8L.30 

2 

5 

6372   

2-7 

2S.21 

7L.11 

2 

3 

6373  

3-8 

3S.53 

8L.68 

2 

7 

6401  

1-5 

1L.14 

5S.  20 

2 

3 

6402  

5-8 

5S.07 

8L.07 

5 

10 

6406   

5-8 

5  nr.  ctr. 

8  nr.  ctr. 

11 

24 

6422   

1-4 

1L.16 

4S.11 

4 

9 

6427   

7-8 

7L.96 

8L.28 

1 

4 

6439  

3-8 

3S.30 

8L.15 

4 

12 

3-5 

3S.31 

5L.47 

3 

9 

6466——-   

3-7 

3L.36 

7L.14 

4 

8 

6473  

3-5 

3S.32 

5S.26 

3 

9 

6482    

5-6 

5S.22 

6S.77 

1 

5 

6482   

7-9 

7L.01 

9S.97 

3 

7 

6488   

8-10 

8L.14 

10S.34 

5 

11 

6498   

6-7 

6L.16 

7S.48 

3 

7 

6504   

4-9 

4L.09 

9S.  83 

5 

8 

6522  

5-6 

5S.87 

6L.70 

2 

7 

6531  

7-8 

7  nr.  ctr. 

8  nr.  ctr. 

2 

6 

6534  

3-4 

3L.48 

4L.89 

3 

9 

6557   — 

3-7 

3  nr.  ctr. 

7S.59 

2 

4 

6559  

5-6 

5S.72 

6L.09 

2 

7 

6560    

4-5 

4S.32 

5S.21 

8 

19 

6566  

3-6 

3L.41 

6L.35 

1 

5 

16 


TABLE  2. --Continued. 


Temporary 
symbol 


Translocation 

Mean 

position  of  breaks 

Source  of  data-- 

Ratio 

Ratio 

Plants 
No. 

Drawings 
No. 

4-7 

4S.38 

7S.32 

3 

9 

2-5 

2L.  09 

5S.  09 

3 

6 

4- 10 

4L. 55 

10L.53 

4 

8 

1-8 

IS.  18 

8S. 43 

4 

11 

6-7 

6T,  43 

7L.61 

5 

12 

5-8 

555  59 

8T,  66 

7 

15 

4-6 

4L  18 

*"T  ±J  •  -L.U 

6L  31 

U1j»  — '  -i- 

2 

7 

8-10 

#T  OA 

IDT  06 

16 

2-9 

PL  3P 

9S  31 

A 

10 

4-10 

z.t  rv. 

10T  03 

A 

IP 

L/C 

2-6 

PS  PP 
*CO»  /CiC 

6T  PP 

/ 

14 

8-9 

8T  35 

UJj«  »J„J 

QF,  31 

A 

1 P 

-L/C 

3-10 

3T  30 

10T,  87 

_!_>_'  Ll*  U  ( 

7 

13 

3-5 

*3    TIT*  nf"p 

*5     TIT*  r*T.T 

3 

1-8 

1L.  89 

8L.  52 

2 

7 

3-9 

3S.66 

9S.  66 

6 

14 

4-5 

4L.56 

5S.59 

9 

28 

2-3 

2L.76 

3S.53 

3 

8 

5-10 

5S.78 

10S.40 

4 

8 

1-9 

IS.  16 

9L.53 

5 

12 

1-8 

1L.54 

8L.77 

2 

6 

1-7 

IS.  40 

7S.39 

5 

12 

5-10 

5  nr.  ctr. 

10  nr.  ctr. 

3 

13 

4-5 

4S.32 

5S.59 

4 

9 

2-10 

2L.79 

10 L. 86 

2 

8 

1-3 

1L.04 

3L.  65 

1 

3 

2-3 

2S.39 

3L.20 

3 

7 

6-8 

6L.21 

8L.29 

4 

11 

1-2 

1L.  63 

2L.52 

1 

3 

1-3 

1L.  17 

3L.  19 

3 

7 

2-5 

2L.63 

5S.  79 

5 

12 

6-7 

6L.  33 

7S.58 

5 

16 

1-2 

IS.  14 

2S.83 

3 

7 

1-2 

1L.30 

2L.35 

4 

9 

1-5 

IS.  32 

5S.20 

8 

17 

8-9 

8L.  85 

9L.  15 

7 

21 

4-8 

4L  60 

8L.  71 

4 

12 

2-6 

2L.24 

6L.23 

5 

10 

7-9 

7T,  6? 

QF  #3 

18 

7-8 

(7L  14 

8S  49 

4 

7 

C7S  46 

#T.  09 

1 

-L. 

3 

2-4 

PS 

O 

c 

4 

6-7 

a 

O 

4-6 

4L.61 

6S.77 

3 

8 

3-9 

3S.59 

9L.70 

6 

12 

3-5 

3L.63 

5L.61 

5 

14 

4-7 

4L.17 

7S.60 

2 

7 

3-6 

3L.07 

6L.75 

1 

3 

5-8 

5S.18 

8L.18 

1 

3 

2-8 

2L.13 

8L.14 

2 

8 

6575- 
6580- 
6587- 
6591- 
6598- 
6612- 
6623- 
6653- 
6656- 
6662- 
6671- 
6673- 
6691- 
6695- 
6697- 
6722- 
6743- 
6750- 
6760- 
6762- 
6766- 
6796- 
6830- 
6831- 
6853- 
6861- 
6862- 
6873- 
6883- 
6884- 
6885- 
6885- 
6891- 
6892- 
6899- 
6921- 
6926- 
6931- 
6978- 

6981- 

6994- 
7036- 
7037- 
7041- 
7043- 
7067- 
7067- 
7068- 
7069- 


17 


TABLE  2.  — Continued. 


Temporary 
symbol 

Translocation 

Mean 

position  of  breaks 

Source  of  data-- 

Ratio 

Ratio 

Plants 
No. 

Drawings 
No. 

7074- 

7-9 

7L.03 

9S.80 

5 

13 

7078- 

4-5 

4L.05 

5L.10 

6 

11 

7096- 

2-9 

2S.57 

9L.66 

4 

13 

7097- 

1-6 

IS.  46 

6L.62 

3 

8 

7102- 

5-8 

5L.48 

8S.10 

3 

6 

7103- 

9-10 

9L.73 

10L.  88 

4 

7 

7108- 

4-7 

4S.17 

7S.45 

9 

22 

7136- 

4-5 

4L.45 

5L.33 

5 

12 

7142- 

5-10 

5L.73 

10L. 17 

3 

8 

7149- 

7-8 

7L.56 

8L.65 

8 

19 

7162- 

3-6 

3L.52 

6L.53 

3 

8 

7205- 

5-9 

5L.21 

9L.90 

7 

14 

7211- 

1-2 

1L.57 

2L.79 

1 

4 

7212- 

1-5 

1L.44 

5S.28 

3 

5 

7267- 

1-5 

1L.92 

5L.82 

1 

4 

7285- 

2-3 

2L.26 

3L.39 

1 

4 

7309- 

1-2 

IS.  90 

2S.89 

1 

4 

7328- 

4-6 

4S.53 

6S.89 

1 

3 

7362- 

3-8 

3L.07 

8L.69 

1 

4 

18 


TABLE  3. --The  breakage  points  of  series  1  and  the  "Crossroads"  series  (series  2),  arranged 
in  order  of  the  chromosomes  and  in  order  along  the  chromosome  arms  from  left  to  right. 

[Symbol:  Only  the  lower-case  symbols  are  permanent  ones.] 


irallo- 

locaxion 

Symbol 

Breakage  points 

Ratio 

Ratio 

1  o 

•io.  yu 

.do. 

1  o 

j 

Q 

lo.  (O 

2L.  90 

L-d  

C 

lo,  /  1 

IT  OO 

1-d  

e 

no    /*  n 

lo.  61 

2L.47 

1-2  

44  o4 

TO  CO 

IS.  53 

2L.  28 

1_^  

D 

IS.  43 

2S.36 

1_^  

5255 

IS.  25 

2S.31 

1-2  

5896 

IS.  22 

2S.30 

T  O 

1-2  

6891 

IS.  14 

2S.  83 

1-2  

coy  / 

5946 

lctr. 

2ctr. 

1-2  

J  oo  o 

493  / 

1L.10 

2S.15 

1-2  

5453 

1L.  11 

2S.58 

1_2  

5539 

1L.21 

2L.  61 

1-^  

5523 

1L.  2  / 

2S.  62 

L-ti  

6892 

1L.  3U 

0.  t    0  a 

2L.35 

1  0 

/<i±X 

1L.  5  / 

O  T 

2L.  /9 

1  o 

DOOJ 

1L.  63 

2L.  52 

1  o 

1L.  r  / 

2L.  U8 

1  _3__ 

Z>OOJ 

XO.  OO 

3^  An 

_3o.  DU 

1  -3  

J7O/C 

xo.  r  f 

3  T  if, 

jL.  do 

1_3  

*55Q7 

10.  /  / 

3T  / 

1  _3  

V 

lo.  X  / 

3T  3Z 

1_3  

d 

±0.  X_? 

"3T  T7 
JX.  X  ^ 

1  _3  

v_» 

xo.  xh- 

TT  1Z 
JL.  XH- 

i  _3  

V, 
11 

±0 .  UD 

3t  rv 

i  _3  

A8A1 

it  nz. 

XX.  L*+ 

3T 

-3X.  DP 

1  .O.  

j 

XX.  XX 

3T    T  "5 
_5X.  XJ 

1  _^  

X 

IT  T7 
XX.  X  / 

JL.  XX 

"I  _Q  

6 

IT 

XX.  1 1 

^2T     "1  Q 

JL.  X3 

"I  Q  

Doom- 

1L.17 

3L.19 

1  _Q  

1L.39 

3L.20 

1-3  

e 

XL-  -?o 

1_3  

d 

1L.  61 

Jo.  /!? 

1  _3_. 

*;z  ^a 

1L.  66 

3L.  8  / 

1  3 

i 

1L.  DO 

3S.30 

1  -1 

*iO  AO 

1L.72 

3L.73 

1  3 

1L.  81 

3L.  89 

1  3 

5242 

1L.90 

3L.65 

I  i 

h 

IS  Q4 

XO  •  7*+ 

At  ^0 

1-4  

5680 

IS.  87 

4L.45 

1-4.  

4308 

IS.  65 

4L.58 

1_4  

b 

IS.  55 

4L.83 

1-4  

5566 

IS.  21 

4L.26 

1-4  

K-40 

IS.  13 

4S.42 

1-4  

5629 

1L.10 

4L.10 

1-4  

6422 

1L.16 

4S.11 

1-4  - 

5373 

1L.17 

4S.29 

TrS-iis— 

Symbol 

Breakage  points 

Ratio 

Ratio 

"1  _/  

X 

1L.25 

4L.  16 

1-4  

c 

1L.33 

4S.23 

1-4  

e 

1L.45 

4S.27 

1-4  

4692 

1L.46 

4L.15 

1_4  

a 

1L.51 

4S.69 

1-4  

5756 

1L.89 

4L.81 

1-4  

5438 

1L.93 

4L.81 

1-4  

g 

1L.95 

4L.35 

1  ^ 

51)45 

IS.  94 

5L.50 

4613 

IS.  78 

5L.22 

X-5  

5525 

IS.  75 

5S.  53 

1  ^ 

i 

IS.  71 

5S.  74 

1 

Doyy 

IS.  32 

5S.  20 

1 

IS.  20 

5L.  12 

U 

IS.  17 

5L.  10 

X— 3  

no    1  ~i 

is.  11 

5S.  15 

33Xc 

lo.  U8 

5L.  70 

1  _  s 

oxy  / 

xo.  U2 

ct      (~\  0 

5L.02 

1   

t; 

1  t  rvo 
1L.U3 

5L.  U9 

1  _*5  

HOJ>X 

1L.  UJ 

5o.  U2 

1   

AT 

i  t  nz 
XX.  U4 

*;t  a^ 
5L.  (J5 

1  _5  

X 

n  t  no 
XX.  U  / 

5x.  U9 

"1-5  

A4D1 

OH-VJX. 

1L.14 

5S.  20 

1  _<5  

11 

1L.18 

5L.53  • 

1-5  

5813 

1L.21 

5S.96 

1-5  

c 

1L.34 

5L.29 

1-5  

7212 

1L.44 

5S.28 

1_5  

a 

1L.52 

5S. 42 

1-5  

4597 

1L.52 

5S. 43 

1-5  

g 

1L.58 

5S.85 

1-5  

7267 

1L.92 

5L.82 

1 

r7nQr7 

1o.4d 

dL.  62 

T  _A  

t: 

i  0  on 
lo.  J  / 

zi"  t  on 

6L.  21 

T  -A- 

'a  «"7 

no  on 

10.31 

/*  T  OO 

6L.  22 

1  A 

3vjxj> 

no  ^ 

IS.  26 

6L.28 

1  A 

c 

no     ^  £T 

IS.  25 

6L.27 

1  A 

^Z 

54^5 

IS.  25 

6S.80 

T  A 

Z  Q!JA 

IS.  21 

6S.78 

n  £i 

6189 

IS.  23 

6L.17 

1-D  

5U  /  / 

IS.  20 

6L.60 

1-6  

5072 

IS.  17 

6L.45 

n 

1L.03 

6L.17 

1-6  

d 

1L.13 

6S.74 

1-6  

g 

1L.16 

6L.84 

1_6  

a 

1L.20 

6L.54 

1-6  

f 

1L.32 

6L.42 

1_6  

5225 

1L.61 

6L.72 

1-6  

4456 

1L.71 

6L.30 
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Trans- 

Symbol 

Breakage  points 

Trans- 

oymbol 

Breakage  points 

location 

Ratio 

Ratio 

location 

Ratio 

Ratio 

1  _7  

IS.  95 

7L.03 

1_9  

1L.51 

9S.19 

1-7  

g 

IS.  79 

7S.22 

1-9  

6328 

1L.79 

9L.40 

1-7  

4-837 

IS.  73 

7L.55 

1-7  

f 

IS.  72 

7L.80 

1-10— 

g 

IS.  80 

10L.21 

1-7  

4444- 

IS.  65 

7S.50 

1-10— 

f 

IS.  04 

10L.30 

1_7  

4405 

IS.  43 

7S.46 

1-10— 

4885 

lctr. 

lOctr. 

1-7  

6796 

IS.  40 

7S.39 

1-10— 

e 

1L.  16 

10L.31 

1-7  

i 

IS. 31 

7L.26 

1-10— 

5273 

1L.  17 

10L.  69 

1-7  

4302 

IS.  15 

7L.12 

1-10— 

b 

1L.19 

10S.39 

1-7  

f 

IS.  10 

7S.50 

1-10— 

a 

1L.29 

10L.33 

1-7  

A-37 

1L.10 

7L.56 

1-10— 

c 

1L.43 

10L.74 

1_7  

4891 

1L.12 

7L.69 

1-10— 

d 

1L.50 

10L. 68 

1-7  

J 

1L.20 

7L.61 

1-10— 

B-29 

1L.93 

10L.  26 

1-7  

5339 

1L.24 

7L.14 

1_7  

1_7  

1_7  

1-7  

1-7  

1-  /  

X-  /  

X-  1  

a 

c 
e 
h 

4420 

D 

j 
Q 

1L.28 
1L.39 
1L.39 
1L.46 
1L.47 
1L.  53 
1L.81 
1L.92 

7L.13 
7L.14 
7L.11 
7L.  19 
7L.90 
7S.  12 
7S.44 
7L.18 

2-1  

2-1  

2-1  

2-1  

2-1  

2-1  

2-1  

2-1  

2-1  

7309 
6891 
5523 
5453 
b 

5255 
5896 
4937 
5946 

2S.89 
2S.83 
2S.62 
2S.58 
2S.36 
2S.31 
2S.30 
2S.15 
2ctr. 

IS.  90 
IS.  14 
1L.27 
IL.ll 
IS.  43 
IS.  25 
IS.  22 
IX.  10 
lctr. 

1_8  

4307 

IS.  42 

8L.61 

2-1  

5376 

2L.08 

1L.77 

1-8  

4685 

IS.  20 

8L.21 

2-1  

4464 

2L.28 

IS.  53 

1-8  

6591 

IS.  18 

8S.  43 

2-1  

c 

2L.33 

IS.  77 

1-8  

5588 

IS.  10 

8S.32 

2-1  

6892 

2L.35 

1L.30 

1-8  

4676 

1L.04 

8S.06 

2-1  

e 

2L.47 

IS.  61 

1-8  

5619 

1L.07 

8L.16 

2-1  

6883 

2L.52 

1L.63 

1-8  

5634 

1L.08 

8S. 28 

2-1  

d 

2L.56 

IS.  78 

1-8  

5384 

1L.10 

8L.59 

2-1  

5539 

2L.61 

1L.21 

1-8  

4748 

1L.12 

8L.15 

2-1  

7211 

2L.79 

1L.57 

1-8  

5752 

1L.36 

8L.23 

1-8  

1-8  

1_8  

1-8  

1-8  

1-8  

1-8  

1-8  

a 

6766 
b 

5821 
6697 
5910 
c 

5704 

1L.41 
1L.54 
1L.59 
1L.65 
1L.89 
1L.93 
1L.94 
1L.96 

8S.52 
8L.77 
8L.82 
8L.31 
8L.52 
8L.67 
8L.89 
8S.  67 

2-3  

2-3  

2-3  

2-3  

2-3  

2-3  

2-3  

2-3  

2-3  

e 

5800 
5304 
c 

6270 
6862 
4369 
4301 
h 

2S.76 
2S.73 
2S.62 
2S. 46 
2S.46 
2S.39 
2S.19 
2ctr. 
2L.  14 

3L.48 
3S.81 
3L.29 
3S.52 
3L.60 
3L.20 
3S.  26 
3ctr. 
3L.07 

1_9  

c 

IS.  48 

9L.22 

2-3  

I- 10 

2L.19 

3S.51 

1_9  

6762 

IS.  16 

9L.  53 

2-3  

g 

2L.21 

3S.21 

1_9  

a 

IS.  13 

9L.  15 

2-3  

7285 

2L.26 

3L.39 

1_9  

5622 

1L.10 

9L.12 

2-3  

f 

2L.35 

3S.60 

1-9  

4995 

1L.19 

9S.20 

2-3  

b 

2L.45 

3L.08 

1_9  

4997 

1L.37 

9S.28 

2-3  

d 

2L.67 

3L.48 

1-9  

d 

1L.42 

9L.25 

2-3  

4303 

2L.73 

3L.68 

1-9  

b 

1L.50 

9L.60 

2-3  

6750 

2L.76 

3S.53 
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Trans- 
location 

Svmbol 

Breakag 

e  points 

Ratio 

Ratio 

2-3  

2L.79 

3S.90 

2-3  

6284 

2L.81 

3L.75 

2-4  

5157 

2S.86 

4L.07 

2-4  

4413 

2S.84 

4S.32 

2-4  

6994 

2S.59 

4L.95 

2-4  

m 

2S.34 

4S.47 

2-4  

5495 

2S.27 

4L.12 

2-4  

J 

2S.  19 

4L.34 

2-4  

k 

2L.13 

4L.04 

2-4  

g 

2L.13 

4S.31 

2-4  

4374 

2L.15 

4L.23 

2-4  

d 

2L.  17 

4L.45 

2-4  

5951 

2L.18 

4S.26 

2-4  

a 

2L.30 

4L.21 

2-4  

e 

2L.31 

4S.47 

2-4  

6266 

2L.40 

4L.27 

2-4  

1 

2L.59 

4S.40 

2-4  

f 

2L.75 

4L.12 

2-4  

b 

2L.81 

4L.53 

2-4  

c 

2L.81 

4S.09 

2-5  

g 

2S.79 

5S.24 

2-5  

4741 

2S.47 

5L.47 

2-5  

e 

2S.19 

5S.28 

2-5  

b 

2L.06 

5S.09 

2-5  

6580 

2L.09 

5S.09 

2-5  

5098 

2L.  13 

5S.23 

2-5  

a 

2L.  14 

5L.15 

2-5  

c 

2L.16 

5S.48 

2-5  

A- 16 

2L.34 

5S.30 

2-5  

5876 

2L.47 

5L.46 

2-5  

5645 

2L.60 

5S.B5 

2-5  

6885 

2L.63 

5S.79 

2-5  

5602 

2L.73 

5L.77 

2-5  

d 

2L.91 

5L.86 

2-5  

f 

2L.91 

5L.10 

2-5  

4578 

2L.92 

5S.71 

2-6  

4394 

2S.91 

6L.12 

2-6  

b 

2S.69 

6L.49 

2-6  

4372 

2S.37 

6S.81 

2-6  

5472  &  5473 

2S.25 

6L.15 

2-6  

6671 

2S.22 

6L.22 

2-6  

e 

2L.18 

6L.20 

2-6  

"78" 

2L.19 

6L.29 

2-6  

6931 

2L.24 

6L.23 

?_a.  

AT    1 Q 

2-6  

a 

2L.28 

6L.20 

2-6  

2L.37 

6L.25 

2-6  

d 

2L.41 

6L.45 

Trans- 
location 

Symbol 

Breakage  points 

Ratio 

Ratio 

2-6  

4717 

2L.77 

6L.27 

2-6  

I 

2L.79 

6L.87 

2-6  

5419 

2L.82 

6S.79 

2-7  

5279 

2S.93 

7L.25 

2-7  

5144 

2S.35 

7L.08 

2-  /  

63  /2 

2S.21 

7L.11 

2-  j  

a 

2L.16 

7L.18 

2-  /  

44UU 

2L.24 

7L.32 

2-7  

I 

2L  30 

7L  68 

Id-la  UU 

2-7  

b 

2L.37 

7L.12 

2-7  

c 

2L.47 

7S.34 

2-7  

4519 

2L.65 

7L.66 

2-7  

5783 

2L.66 

7L.10 

2-7  

e 

2L.82 

7L.63 

2-8  

4711 

2S.86 

8L.67 

2-8  

c 

2S.15 

8S.11 

2-8  

f 

2ctr. 

8ctr. 

2-8  

d 

2L.05 

8L.10 

2-8  

e 

2L.07 

8L.10 

2-8  

4414 

2L.12 

8L.14 

2-8  

7069 

2L.13 

8L.14 

2-8  

D 

2L.20 

8L.18 

2-8  

5454 

2L.21 

8S.39 

2-8  

h 

2L.23 

8L.22 

2-8  

5484 

2L.24 

8S.  58 

2-8  

"84" 

2L.32 

8L.30 

2-8  

g 

2L.71 

8S.  71 

O  Q 

nnn/ 

/uyb 

2S.57 

9L.66 

2-y  

c 

2S.49 

9S.33 

^-y  

a 

2S.36 

9L.58 

2-y  

2S.27 

9L.72 

2-9  

5  /ll 

2S.24 

9L.23 

2-9  

b 

2S.18 

9L.22 

2-9  

5257 

2L.28 

9L.20 

2-9-  

6656 

2L.32 

9S.31 

2-9  

5831 

2L.  63 

9S.72 

2-9  

5208 

2L.76 

9L.68 

2-9  

d 

2L.83 

9L.27 

2-10  

5651 

2S.71 

10L. 62 

2-10  

b 

2S.50 

10L.75 

2-10  

4484 

/icxr. 

TOT     1 J 

2-10  

5830 

2L.12 

10L.12 

2-10  

a 

2L.16 

10L.55 

2-10  

1-3 

2L.30 

10S.40 

2-10  

5561 

2L.35 

10S.16 

2-10  

6853 

2L.79 

10L.  86 
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Trans- 
location 

O-  .  ...1  .  _  T 

oymuol 

Breakage  points 

Ratio 

Ratio 

3-1  

d 

3S.75 

1L.61 

3-1  

5883 

3S.60 

IS.  88 

3-1  

i 

3S. 30 

1L.68 

3-1  

h 

3L.04 

IS.  06 

3-1  

f 

3L.11 

1L.17 

3-1  

J 

3L.  13 

1L.11 

3-1  

g 

3L.  13 

1L.17 

3-1  

c 

3L.14 

IS.  14 

3_1  

a 

3L.17 

IS.  15 

3-1  

6884 

3L.19 

1L.17 

3-1  

4759 

3L.20 

1L.39 

3-1  

k 

3L.34 

IS.  17 

3-1  

e 

3L.45 

1L.58 

3-1  

5597 

3L.48 

IS'.  77 

3-1  

5242 

3L.65 

1L.90 

3-1  

6861 

3L.  65 

1L.04 

3-1  

5982 

3L.66 

IS.  77 

3-1  

5267 

3L.73 

1L.72 

3-1  

5476 

3L.87 

1L.66 

3-1  

4314 

3L.  89 

1L.81 

3-2  

_  _ 

3S.90 

2L.79 

3-2  

5800 

3S.81 

2S.73 

3-2  

f 

3S.60 

2L.35 

3-2  

6750 

3S.53 

2L.76 

3-2  

c 

3S.52 

2S.46 

3-2  

I- 10 

3S.51 

2L.19 

3-2  

4369 

3S.26 

2S.19 

3-2  

g 

3S.21 

2L.21 

3-2  

4301 

3ctr. 

2ctr. 

3-2  

h 

3L.07 

2L.14 

3-2  

b 

3L.08 

2L.45 

3-2  

6862 

3L.20 

2S.39 

3-2  

5304 

3L.29 

2S.62 

3-2  

7285 

3L.39 

2L.26 

3-2  

e 

3L.48 

2S.76 

3-2  

a 

3L.48 

2L.67 

3-2  

6270 

3L.60 

2S.46 

3-2  

4303 

3L.68 

2L.73 

3-2  

6284 

3L.75 

2L.81 

3-4  

5156 

3S.  47 

4L.67 

3-4  

5920 

3S.28 

4L.73 

3-4  

4662 

3S.24 

4S.67 

3-4  

4726 

3S.16 

4L.15 

3-4  

5891 

3ctr. 

4ctr. 

3-4  

5074 

3ctr. 

4ctr. 

3-4  

A  21 

3L.07 

4L.85 

3-4  

4713 

3L.21 

4S.59 

3-4  

6534 

3L.48 

4L.89 

Trans- 
location 


3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 
3-5- 

3-6- 
3-6- 
3-6- 
3-6- 
3-6- 
3-6- 
3-6- 
3-6- 
3-6- 
3-6- 
3-6- 

3-7- 
3-7- 
3-7- 
3-7- 
3-7- 
3-7- 
3-7- 
3-7- 
3-7- 
3-7- 
3-7- 
3-7- 
3-7- 
3-7- 

3-8- 
3-8- 
3-8- 
3-8- 


Symbol 


Breakage  points 


Ratio 


3.9  A/i 

jo  •  '1 1 1 

JO  .  *+o 

a 

39  3Z. 
jo.  J*+ 

59  1  A 
JO.  xo 

OH-  (  J? 

39  39 

JO.  J<£ 

59  9A 

JO.  £LO 

OH-OaC 

39  31 

5T  A7 

JXi.  H-  / 

H-O  1  — ' 

3.9  9Z. 

5.9  1  A 
JO  •  xo 

*+oou 

J  c  ux  . 

3  r>+T> 

J  O  UX  . 

L-  OX  . 

J  u  ox  • 

g 

3t  m 

JX.  UX 

5  9  7^ 

JO.  1  J 

5874 

3L.16 

5L.21 

5521 

3L.17 

5L.48 

XJ-XO+ 

JX.  <£J 

jl. 

a 

JX.  .dO 

jXi.  du 

n 

JL.  jj 

jL.  ttd 

D 

*3T  Al 

jL.  OX 

jL.  J  1 

C 

JL.  D/d 

L.  <;  / 

/U4J 

"3T  ^"3 

JL.  OJ 

T  CT 
Li.  DX 

£"2J  C 

oj4o 

It  oj 

Xi.  cSj 

D 

JO.  /j 

A  Q  {Jo 
Do.  o<L 

J  Q 

4-JH-y 

JO.  JO 

DX.  (\J 

c 

3S.56 

6L.54 

5201 

3S.37 

6S.82 

a 

"3t  da 

JX.  UD 

DX.  JU 

70A7 
1  UD  / 

3T  D7 

AT  75 
OXi.  1  J 

A3Z.Q 

O  J*+  y 

3t  in 

JL.  1U 

AT  15 

OXi.  XJ 

5TA# 

3T  99 

AT  9D 

DX. 

U 

3T  93 

AT  ft9 

UX .  O.C 

A5AA 

3T  Al 

AT  35 

71  A9 

3T  "59 

AT  53 

DXi.  JJ 

u 

3S  9? 

7T  D3 

{  XJ  • 

5#71 
Jo  I  X 

39  9Q 

-JO.  £S7 

d. 

39  9*5 

-JO.  <£j 

7T    1 A 

39  90 
.jo. 

7T  7^ 

Z.773 

39  11 

JO.  XX 

7T  07 

5724 

3ctr. 

7ctr. 

6557 

3L.06 

7S.59 

5Q55 

Jiii  xu 

7T  5R 
/  Xi.  JO 

5  wift 
jj  10 

3T  13 
JXi.  XJ 

7T  73 

1  Urn    t  ~> 

3T  9*5 

J  Xi .  cJ 

7.9  5A 

6466 

3L.36 

7L.14 

c 

3L.46 

7L.45 

5471 

3L.64 

7L.58 

d 

3L.64 

7L.81 

6373 

3S.53 

8L.68 

e 

3S.  36 

8L.21 

4626 

3S.30 

8L.31 

6439 

3S.30 

8L.15 

Ratio 
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Trans- 
location 

Symbol 

Breakage  points 

Trans- 
location 

Symbol 

Breakage  points 

Ratio 

Ratio 

Ratio 

Ratio 

3-g  

5558 

3S.26 

8S.  74 

4-1  

g 

4L.35 

1L.95 

3-8  

c 

3S.23 

8L.85 

4-1  

C  /"  cS  c\ 

5680 

4L.45 

IS.  87 

3-8  

5830 

3S.06 

8L.13 

4-1  

n 

4L.52 

IS.  94 

3-8  

4872 

3ctr. 

8etr. 

4-1  

y  one) 

4308 

4L.58 

IS.  65 

3-8  

J  «->oo 

4303 

3ctr. 

8ctr. 

4-1  

5438 

4L.81 

1L.93 

3-8  

C  C  (T"0 

5583 

3L.06 

8L.05 

4-1  

5  06 

4L.81 

1L.89 

3-8  

7362 

3L.07 

8L.69 

4-1  

D 

4L.83 

IS.  55 

3-8  

1 

3L.08 

8L.10 

3-8  

g 

3L.12 

8L.19 

4-^  

e 

4S.47 

2L.31 

3-8  

D 

3L.16 

8L.23 

4-2--  

HI 

4S.47 

2S.34 

3-8  

4874 

3L.28 

8L.32 

4-2  

1 

4S.40 

2L.59 

3-8  

a 

3L.41 

8L.61 

4-2  

4413 

4S.32 

2S.84 

o  o 

£.  n^  T 

6261 

3L.49 

8L.40 

4-2  

g 

4S.31 

2L.13 

3-8  

n 

3L.53 

8S.46 

4-2  

5951 

4S.26 

2L.18 

•a  t> 

D-31 

3L.63 

8S.06 

4-2  

C 

4S.09 

2L.81 

3-8  

J  ov  n 
4340 

3L.88 

8L.72 

4-2  

K 

4L.04 

2L.13 

3-8  

4301 

3L.92 

8L.82 

4-2  

515  / 

4L.07 

2S.86 

4-2  

5495 

4L.12 

2S.27 

3_y  

6  /22 

3S.66 

9S.66 

J  n 

4-2  

1 

4L.12 

2L.75 

/041 

3S.59 

9L.70 

y  n 

4-2  

a 

4L.21 

2L.30 

o  CI 

5643 

3S.55 

9L.64 

4-2  

J  ins 
43  /4 

4L.23 

2L.15 

o  p* 

0  1(0 

3L.09 

9S.24 

v  n 

4-2  

6266 

4L.27 

2L.40 

3-9  

c 

3L.09 

9L.12 

4-2  

J 

4L.34 

2S.19 

o  pi 

n 

3L.09 

9L.33 

J  n 

4-2  

a 

4L.45 

2L.17 

o  n 

a 

3L.11 

9L.16 

4-2-  

D 

4L.53 

2L.81 

o  n 

a 

3L.13 

9L.26 

>  n 

4-2  

4L.95 

2S.59 

3-9  

S 

3L.40 

9L.14 

3-9  

D 

3L.48 

9L.53 

4-3  

4662 

4S.67 

3S.24 

3-9  

5285 

3L.51 

9L.49 

4-3  

4  713 

4S.59 

3L.21 

3-9  — 

4727 

3L.54 

9L.42 

4-3  

5074 

4etr. 

3ctr. 

-}  pi 

1 

3L.63 

9S.69 

4-3  

5891 

4ctr. 

3ctr. 

o  o 

3-9  

4963 

3L.76 

9L.57 

y  n 

4-3  

4726 

4L.15 

3S.16 

4-3  

5156 

4L.67 

3S.47 

3-10  

4382 

3S.38 

10L.29 

4-3  

5920 

4L.73 

3S.28 

3-10  

4383 

3S.23 

10L.30 

4-3  

A-21 

4L.85 

3L.07 

J -10  

5892 

3S.17 

10L.25 

4-3  

6534 

4L.89 

3L.48 

3-10  

a 

3L.16 

10L.22 

3-10  

D 

3L.19 

10L.27 

4-5  

e 

4S.41 

5S.32 

q  in 

3-10  

C 

3L.22 

10L.30 

4-5  

g 

4S.38 

5L.30 

*3  in 

6691 

3L.30 

10L. 87 

4-5  

5529 

4S.37 

5L.46 

4-5  

c 

4S.34 

5L.27 

j  ~i 

a 

4S.69 

1L.51 

4-5  

6831 

4S.32 

5S.59 

J  T 

K-40 

4S.42 

IS.  13 

4-5  

6560 

4S.32 

5S. 21 

J  -l 

53  /3 

4S.29 

1L.17 

4-5  

y  OAK 

4305 

4S.27 

5L.28 

4-1.  

e 

4S.27 

1L.45 

4-5  

4472 

4S.25 

5S.19 

/  1 

c 

4o.  23 

1L.  33 

4-5  

a 

J  O  oi 

4S.21 

CT  OO 

5L.  22 

y  -i 

Oh22 

4S.11 

1L.16 

4-5  

4S.06 

5L.13 

/_!  

5629 

4L.10 

1L.10 

H-— -7  — —  

7D7A 

4L.05 

5L.10 

4-1  

4692 

4L.15 

1L.46 

4-5  

i 

4L.10 

5S.15 

4-1  

f 

4L.16 

1L.25 

4-5  

h 

4L.13 

5L.08 

4-1  

5566 

4L.26 

IS. 21 

4-5  

a 

4L.19 

5S.  29 
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Trans- 
location 

SvmboX 

Breakage  points 

Ratio 

Ratio 

4-5  

j 

4L.21 

5L.36 

4-5  

g 

4L.27 

5S.70 

4-5  

7136 

4L.45 

5L.33 

4-5  

6743 

4L.56 

5S.59 

4.5  

b 

4L.76 

5L.68 

4_6  

4461 

4S.86 

6L.17 

4_6  

b 

4S.80 

6L.16 

4-6  

e 

4S.62 

6L.56 

4-6  

7328 

4S.53 

6S.89 

4-6  

5227 

4S.46 

6S.84 

4-6  

4341 

4S.37 

6S.81 

4-6  

c 

4S  33 

6S.83 

4-6  

4447 

4S.28 

6L.14 

4-6  

6623 

4L.18 

6L.31 

4-6  

a 

4L.37 

6L.43 

4-6  

d 

4L.49 

6L.53 

4-6  

7037 

4L.61 

6S.77 

4-7  

6575 

4S  38 

7S  3? 

4-7  

a 

4S.32 

7L.07 

4_7  

7108 

4S.17 

7S.45 

4-7  

4698 

4L.08 

7L.74 

4-7  

7067 

4L.17 

7S.60 

4-7  

4483 

4L.39 

7L.61 

4-8  

a 

4S.59 

8L.  19 

4-8  

4356 

4S.40 

8L.14 

4_8  

5339 

4S  ?? 

#T  71 

UL>  /  -L 

4_8  

b 

4S.18 

8L.16 

4-8  

6063 

4S.02 

8L.05 

4-8  

5412 

4L.59 

8L.95 

4_8  

6926 

4L.60 

8L.71 

4-8  

6363 

4L.76 

8L.30 

4-9  

e 

4S.53 

9L.26 

4-9  

4307 

4S.48 

9L.55 

4-9  

g 

4S.27 

9L.27 

4-9  

5918 

4S.24 

9L.18 

4-9  

4304 

4S.22 

9L.37 

4-9  

6222 

4L.03 

9S.68 

4-9  

6504 

4L.09 

9S.83 

4-9  

d 

4L.L2 

9L.17 

4-9  

a 

4L.16 

9L.  58 

4-9  

4373 

4L.29 

9L.39 

4-9  

5657 

4L.33 

9S.25 

4-9  

5884 

4L.40 

9L.49 

L  Q 

i 

4L.55 

9L.18 

4-9  

5828 

4L.61 

9L.27 

4-9  

5788 

4L.72 

9L.82 

4-9  

5574 

4L.  80 

9L.87 

Trans- 
location 


4-9- 
4-9- 


4-10- 
4-10- 
4-10- 
4-10- 
4-10- 
4-10- 

4-  10- 

5-  1— 
5-1— 
5-1— 
5-1— 
5-1- 
5-1- 
5-1— 
5-1- 
5-1- 
5-1— 
5-1— 
5-1- 
5-1— 
5-1- 
5-1— 
5-1— 
5-1— 
5-1— 
5-1— 
5-1— 
5-1— 
5-1— 
5-1— 

5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 
5-2— 


Symbol 


c 
b 

c 
d 

6662 

e 

b 

6587 
f 

5813 

g 
i 

5525 
4597 
a 

7212 

6401 

6899 

5537 

4331 

6197 

6178 

e 

f 

b 

4832 
4613 

c 

5045 
h 

5512 
7267 

5645 
6885 
4578 

c 

A- 16 

e 
g 

5098 
b 

6580 

f 

a 

4741 
5876 
5602 
d 


Breakage  points 


Ratio 


4L.  82 
4L.90 

4S.64 
4S.36 
4L.04 
4L.14 
4L.15 
4L.55 
4L.94 


5S.  96 

1L.21 

5S.  85 

1L.58 

5S.  74 

IS.  71 

5S.53 

IS.  75 

5S.43 

1L.52 

5L.42 

1L.52 

5S.28 

1L.44 

5S.20 

1L.14 

5S.  20 

IS.  32 

5S.15 

IS.  11 

5S.02 

1L.03 

5L.02 

IS.  02 

5L.05 

1L.04 

5L.09 

1L.03 

5L.09 

1L.07 

5L.  10 

IS.  17 

5L.12 

IS.  20 

5L.22 

IS.  78 

5L.29 

1L.34 

5L.50 

IS.  94 

5L.  53 

1L.18 

5L.70 

IS.  08 

5L.82 

1L.92 

5S.85 

2L.  60 

5S.79 

2L.63 

5S.71 

2L.92 

5S.48 

2L.16 

5S.30 

2L.34 

5S.28 

2S.19 

5S.24 

2S.79 

5S.  23 

2L.13 

5S.09 

2L.06 

5S.09 

2L.09 

5L.10 

2L.91 

5L.15 

2L.14 

5L.47 

2S.47 

5L-47 

2L.47 

5L.77 

2L.73 

5L.86 

2L.91 

Ratio 


9L.29 
9L.29 

10L. 18 
10L.36 
10L.03 
10L.14 
10L.60 
10L.51 
10L.  14 
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Trans- 
xocaxion 

Symbol 

Breakage  points 

Ratio 

Ratio 

g 

JL.  Ul 

*(-OJ>  J 

Jo.44 

AZ.73 

C  C*  O 

jo.  26 

Jo.  J2 

^  "3 

H-O  12 

CO    1  A 

jo.  lb 

q  c  ov 
Jo. 

Q 

C  Q    1  ^ 

jo.  lb 

Jo.  J4 

CO  

toou 

5ctr. 

jcxr. 

c_  o  

jcxr. 

jcxr. 

CO  

5ctr. 

jcxr. 

CO  

C.T  O-! 

jli.  <dU 

5_3  

5  #74 

CT  OT 

Jl.  ^1 

Jli.  lb 

<5_3_  

11 

CT  OO 

jl. 

JL.  J  J 

CO  

ct  or? 
jL.  c  1 

JL.  b^ 

c  _q  

A/ AO 
OHDc 

5L.47 

3S.31 

5-T- 

55?1 

5L.48 

3L.17 

5-3  

b 

DL.  D  / 

*3T  AT 

5-3  

a 

PL.  dU 

QT  otJ 

JL.  2o 

c_o  

7nz.3 

PL.  bl 

JL.  bJ 

c  o  

A-}/ A 

PL.  oJ 

JL.  94 

c  /  

rr 

6 

Po. 

4L.  2  / 

c  /  

00-51 

CO     £T  (~i 

po.  py 

4o.  J2 

c  /  

Po.P9 

y  T  C/i 

c/  

5S.32 

4o.41 

«;_/.  

o 
a 

Po.  29 

4L.  19 

c_/  

DJDU 

5S.  21 

4S.32 

c  /  

UJ10 

5o.  19 

4S.25 

g-/  

-t 
X 

CO      1  C 

5S.  15 

4L.  10 

5_/  

11 

5L.08 

4L.  13 



7D70 

C  T        T  A 

5L.  10 

4L.05 



v 

C  T  TO 

5L.  13 

4S.06 



A 

u 

5L.22 

V  O      O  T 

4S.21 

5./  

c 

5L.27 

/  o    o  > 

4S.34 

5_/  

43nc 

5L.28 

4S.27 

5_/  

6 

5L.30 

4S.38 

5-4  

7136 

CT  QQ 

4L.43 

5-4  

j 

CT  OA 

jL.  Jb 

4L.  iLL 

5_/  

55?Q 

J  J 

CT     y  A 

5L.4b 

4o.  J  / 

5_/  

u 

CT  AO 

jl.  bo 

4L.  /b 

5_6  

56?? 

5b.  94 

bL.42 

5_6  

65?? 

?o.  O  / 

bL.  /U 

5-6-  

655Q 

?o. 

^lt  no 
bL.  U9 

5_6  

H 

Po.  b4 

bo.  o9 

5_6  

f 

?o.  J  / 

bo.  /b 

5_6  

4933 

3o.  ^J 

bL.89 

5_6  

55?  ?? 

6S  77 

5_6  

5S.19 

6L.32 

5-6  

5906 

5S.  15 

6L.13 

5-6  

e 

5L.11 

6L.60 

5_6  

4669 

5L.13 

6L.40 

5-6  

6062 

5L.20 

6L.78 

Trans- 

J-OCa-UlOIl 

Symbol 

Breakage  points 

Ratio 

Ratio 

«S_A  

5L.27 

6L.20 



Z.Q34 

5L.34 

6L.89 

5-6  

4666 

bl.  oo 

5-6  

a 

PL.  J? 

AT     J  "5 

bl.4J 



u 

"T  70 

AT    o  T 
Ol.  <cl 

«5_A  

JXi.  OX 

AT  nft 
OXi.  uo 

5_7  

5  ~  f>3 

JO.  DJ 

71- 

5_7  

5143 

JO.  JX 

7T  i  n 

/X.  xu 

5_7  

JO.  'tU 

1  o.  xo 

5_7  

JO  •  J<C 

7T  t,*; 

(Li  J  J 

<5_7  

u 

5L.18 

7S.36 

«5_7  

ft°Q3 

5L.26 

7L.63 

5-7  

c 

/I.  /<d 

5-7  

5179 

IT     _  " 
JXi.  JJ 

7T  7"3 
fXi«  (J 

*5_7  

Q 

a. 

JXi.  fO 

7T  70 

«5_7  

_t  an 

JXj.  ou 

7T  ft^ 
/I.  0 J 

cO  

501  ^ 

1""  A7 
JO.  O  / 

St  iq 

OXi.  J7 



JO.  Jy 

At  aa 

OXi.  OO 

5_»  

u 

_  ~  cc 
JO.  J  J 

ftT     T  O 
Ol.  X<£ 

<5_rt  

557D 

Ou.  JJ 

£;_£}  

JO.  <i4 

jJt  on 
ol.  <L\j 

<5_#  

u 

JO.  <JJ 

Ot 

Ol.  <£j 

<S_«}  

'S£i7ci 

JO.  *il 

do  oo 
OO.  <i<i 

c  £  

(UOO 

JO.  lo 

Ot    t  O 
ol.  lo 

«s_o  

^777 
Jill 

jo.  U 

Ot    t  n 
ol.  19 

C  Q  r\rj 
JO.  U  / 

Ot  C\n 
Ol.  U  ' 

il— 

JO.  U  / 

Ot    t  t 
ol.  11 



OfUD 

5ctr. 

ocxr. 

«s_o  

■f 
X 

no 
jL.  U<; 

oq  no 
oo.  Uo 



it  n£. 
jL.  Uo 

oo.  XX 



A9AQ 

5L.06 

8L.54 

5_o  

5L.23 

8L.79 

5-8  

g 

IT  Of> 

OO  /  /* 
oo.<+4 

5-8  

5866 

*!T  ""O 

Ot  77 
01.  /  / 



7i  no 

«=;t  /ft 

Jli.  H-O 

oo.  xu 

5_d  

-T    /  Q 

OO  "0 
OO.  JO 

<S_Q  

D  71 

JO .  iC  j 

QT  0~\ 

IP.  17 
JO.  X / 

QT  '"7 

5_Q  

6057 

JO.  XJ 

QC  CO 

70.  j<; 

5_Q  

r» 

rc  n7 

JO.  U  / 

QT    1  n 

7ii.  XU 

5_q  

AA17 

JXi.  uo 

qc  n7 

70.  U  1 

e;_Q  

^*DX*+ 

IT  DQ 

QT  f~IA 
7L.  UO 

5_g  

A 

u 

5T.  14 

9T  in 

=;_q  

5L.21 

9L.90 

5-9  

4790 

5L.34 

9L.45 

5-9  

4305 

5L.41 

9L.64 

5_9  

e 

5L.46 

9L.74 

5-9  

4352 

5L.48 

9L.bl 

TABLE  3.— Continued. 


Trans- 
location 

Symbol 

Breakage  points 

Ratio 

Ratio 

S_Q  

"b 

5L.68 

9L.44 

5-9  

a 

ST  AQ 
PL.  U7 

yo.  i  / 

5-9  

4871 

ST  71 
PL.  /  X 

no  •3d 

yo.  _?o 

e;_Q  

A?00 

ST  #1 
PL.  OX 

QT  7T 

yL.  x 

S-Q  

5368 

S  T  37 

QT 

yL.  yp 

J—  AX)—  —  —  — 

JO.  lo 

XUo.4U 

s  in  

J  —  XU  —  —  —  — 

5355 

Do.  (  1 

XUL.  AP 

s  in 

p—  xu  — 

5653 

Do.  /D 

1UL. IL 

j  —  j_U  —  - — — 

Po.  o(J 

tat  tcr? 
1UL.  P  / 

s  in 

p— xu— — — — 

Y- 5 7-1  A 

so.  Zo 

PO.  Ac 

i  nT  /  o 

J  —  xu—  —  — — 

5£>7Q 

50.  XO 

1UL.  IP 

s_i  n  

_^ — — — — — 

uoju 

xr. 

lucxr. 

S_1  n  

—  xu— 

u 

dl.  uy 

lUo.  <dP 

s_i  n  

>  —  1U  —  —  —  — 

5?5# 

PL.  xU 

1UL. /d 

s_i  n  

-J  —  XU  — 

DL.  XP 

xul.  /y 

^  —  -LU  —  —  —  — 

Q 

a 

ST  1/ 

PL.  XA 

XUo.  PA 

S_m  

—  jjj  

51 A  A 

5L.37 

10S.65 

s_  i  n  

_^  —  xu  —  —  —  — 

5L.73 

10L. 17 

5-10  

5290 

ST  7# 

DL.  (O 

xuo.  H-y 

5-10  

5688 

ST  7£ 
PL.  (O 

T  nT  ST 
XU  L .  P  J 

5_in  

J  i.U 

A#01 

ST  Q1 

i  nT  pt 

XUL. 

5_10  

5557 

ST  9D 

i n^  3Q 

XU  O  •  7 

6_1  

54-95 

DO  •  OU 

1  C!  9S 
XO.  »cP 

6-1  

-4986 

DO.  /  o 

1  ej  PT 
XO.  <cX 

6-1  

ftR  7Z 

DO.  f*+ 

i  t  n 

XXi.  X-> 

6-1  

61 #9 

AT  T7 
DL.  X  r 

XO.  <iP 

6-1  

h 

AT  17 
DL.  X / 

t  t  n-^ 

XL.  UP 

6-1  

DL.  £:X 

T  O  or? 
XO.  P  1 

6-1  

AT  PP 
DL. 

i  tt 

XO.  PX 

6-1  

n 

AT  P7 

XO.  iCP 

6-1  

5013 

AT  Pft 

T  c;  PA 

XO.  <;D 

A-1  

//  sa 

AT  30 

UXi.  _JU 

1 T  71 
XX*  /  X 

6-1  

f 

AT  Z_P 

1  T  TP 
1  1  i.  P<£ 

5072 

6L.45 

IS.  17 

6-1  

G 

Ob 

6L.54 

1L.20 

6-1  

5077 

AT  AO 
DL.  Du 

i  on 

XO.  <iU 

6-1  

7097 

AT  AO 
DL.  D<c 

1  Q  /  A 
Xo.  AD 

A-1  

5PPS 

AT 

DL. 

XL.  DX 

A-1  

rr 

S 

AT 

DL.  oh- 

IT     1  iC 

XL.  XD 

AO  

Z.37P 

DO.  Ol 

/dO.  P  / 

A_p  

SA1  Q 

do.  /y 

<:L.  o»i 



Z.3QZ. 

DL.  1Z 

/do.  yi 

A_P  

SZ.7P  SU  T\ 

6L.  15 

2S.25 

A_P  

_^UH*0 

6L.19 

2L.25 

6-2  

e 

6L.20 

2L.18 

6-2  

a 

6L.20 

2L.28 

6-2  

6671 

6L.22 

2S.22 

6-2  

6931 

6L.23 

2L.24 

Trans- 
location 


6-2- 
6-2- 
6-2. 
6-2' 
6-2- 
6-2- 

6-3' 
6-3- 
6-3- 
6-3- 
6-3- 
6-3- 
6-3- 
6-3- 
6-3- 
6-3- 
6-3- 

6-4- 
6-4. 
6-4- 
6-4- 
6-4- 
6-4- 
6-4- 
6-4- 
6-4- 
6-4- 
6-4- 
6-4- 

6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 
6-5- 


Symbol 


c 

4717 

"78" 

d 

b 

f 

b 

5201 
6349 
5368 
a 

6566 
c 

7162 
4349 
7067 
d 

7328 
5227 
c 

4341 
7037 
4447 
b 

4461 
6623 
a 
d 

e 

d 

6482 

f 

c 

6559 
5906 
5685 
b 

5765 

4669 

5622 

a 

e 

6522 
6062 
4666 
4933 
4934 


Breakage  points 


Ratio 


6L.25 

2L.37 

6L.27 

2L.77 

6L.29 

2L.19 

6L.45 

2L.41 

6L.49 

2S.69 

6L.87 

2L.79 

6S.82 

3S.73 

6S.82 

3S.37 

6L.15 

3L.10 

6L.20 

3L.22 

6L.30 

3L.06 

6L.35 

3L.41 

6L.54 

3S.56 

6L.53 

3L.52 

6L.70 

3S.58 

6L.75 

3L.07 

6L.  82 

3L.23 

6S.89 

4S.53 

6S.84 

4S.46 

6S.83 

4S.33 

6S.81 

4S.37 

6S.77 

4L.61 

6L.14 

4S. 28 

6L.16 

4S.80 

6L.17 

4S.86 

6L.31 

4L.18 

6L.43 

4L.37 

6L.  53 

4L.49 

6L.56 

4S.62 

6S.89 
6S.77 
6S.76 
6L.08 
6L.09 
6L.13 
6L.20 
6L.21 
6L.32 
6L.40 
6L.42 
6L.43 
6L.60 
6L.70 
6L.78 
6L.86 
6L.89 
6L.89 


Ratio 


5S. 64 
5S.  22 
5S.37 
5L.81 
5S.  72 
5S.15 
5L.27 
5L.72 
5S.  19 
5L.13 
5S.94 
5L.35 
5L.11 
5S.87 
5L.20 
5L.35 
5S.  23 
5L.34 
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TABLE  3. --Continued. 


Trans- 
location 

Symbol 

Breakage  points 

no.  U-Lu 

no.  U-Lvj 

7036 

Do.  yu 

^T  AO 
/li.  OJ 

6-7  

5181 

£q  no 
DO.  /y 

■7T  f*A 
/ li.  OD 

6-7  

4964 

<;q  oa 
DO.  /  O 

■7T  no 
t h.  f c. 

6-7  

6498 

AT    1  A 
Oli.  ID 

tO.H-O 

6-7  

4573 

AT  OO 
Oli.  AA 

m  on 

I  Ai.  c.  1 

6-7  

4545 

6L.25 

7S.73 

6-7  

6885 

6L.33 

7S.58 

6-7  

4337 

AT  V7 
Oli.  J  t 

7T  10 
t  li.  XJ 

6-7  

6598 

AT    /  0 

7T  ft! 

6-7  

4594 

«\  o'O 

7S  (=.7 

6-7  

a 

73 

UL.  t J 

7T  Aft 

f  X.  DO 

6-8  

5386 

fs^  7ft 

DO.  /  O 

ftO.  ft3 
OO  •  O  J 

6-8  

6187 

6T    1  Q 

ftT  51 

Oil.  >  1 

6-8  

6873 

fiT  01 

ftT  ?Q 

6-8  

5028 

6L.21 

8L.31 

6-8  

c 

6L.27 

8L.50 

6-8  

5605 

6L.36 

8L.22 

6-8  

a 

6L.41 

8L.80 

6-8  

d 

6L.51 

8L.77 

6-8  

b 

6L.79 

8S.76 

6-9  

a 

6S  79 

9T,  40 

6-9  

4778 

6S.80 

9L  30 

6-9  

d 

6S  73 

QT,  ft? 

/lis  OiC 

6-9  

5454 

9S  75 

6-9  

b 

Ul«  XVJ 

6-9  

4505 

vj  xj  •  U 

6-9  

c 

6L.15 

9L.29 

6-9  

e 

6L.  18 

9L.24 

6-9  

6270 

6L.19 

9L.28 

6-9  

6019 

6L.27 

9L.26 

6-9  

5831 

6L.27 

9L.30 

6-9  

5964 

6L.47 

9L.83 

6-10  

f 

aq  QO 

DO.  7  A 

t  n<?  oft 

XUO.  AO 

6-10  

5253 

aq  ftn 

Do.  OU 

XUli.4-1 

6-10  

5519 

AC!  riK 

Oo.  (O 

t  m   i  n 
XUL.  X/ 

6-10  

b 

AT    1  O 
Oli.  XA 

T  AT  OQ 

xuii.  Ay 

6-10  

e 

AT  1/. 
Dli.  AH- 

in<3  /0 

XUO.H-J 

6-10  

d 

AT    1 A 
Dli.  xo 

1 AT  OQ 
XUX.  67 

6-10  

h 

AT  Z.7 

OX.*f  1 

IfiT  ft7 

6-10  

c 

6T  *51 

UL.  J X 

1  09  3A 
XUO.  jo 

6-10  

4347 

6L.65 

10S.81 

6-10  

4307 

6L.74 

10S.71 

6-10  

a 

6T  7*5 

1  OT  TS 

6-10  

4833 

C  T  C>0 

oL.  oj 

xUo. 

6-10  

g 

6L.85 

10L.20 

6-10  

5780 

6L.  93 

10L.13 

7-1  

f 

7S.50 

IS.  10 

7-1  

LLLL 

7S.50 

IS.  65 

Trans- 
Location 

Symbol 

Breakage  points 

rtaoio 

xia  Dio 

7_1  

4405 

XO.  4 J 

7-1  

d 

1L.  ol 

7-1  

6796 

no.  on 

to.  jy 

xo.  4L) 

7_1  

£7 
6 

no  oo 
/D.  AA 

lo.  /y 

7_1  

b 

nc*  i  o 
to.  XA 

IT       C  Q 

1L.  5J 

7-1  

4742 

1  li.  UJ 

lo.  yp 

7_1  

e 

/ li.  XX 

xii.  jy 

7_1  

4302 

m  i  o 

1  li.  XA 

Xo.  XO 

7_1  

a 

"7T    1  O 
1  li.  XJ 

1  T  Oft 
XL.  .do 

7-1  . 

5339 

1  Ltm  AH 

T  T  OA 

XX.  /i*r 

7-1  

c 

7T  ~\L 

I  li.  AHr 

1 T 

XX.  J7 

7-1  

5693 

7T    T  ft 
1 X.  Xo 

1  T  QO 

XX.  7<C 

7-1  

h 

7T    1 Q 
f  Xi.  17 

T  T  Z_A 
XX.M-O 

7-1  

i 

7T  5A 

1  Aim  eCO 

TO    O  "I 
XO.  J  A 

7-1  

4837 

7L.55 

IS.  73 

7_1  

A-37 

7L.56 

1L.10 

7-1  

J 

7T  ft! 

f  lj.  Dl 

IT  00 
XX.  cX) 

7-1  

4891 

7T.  fiQ 

(  Jj.  U7 

IT  10 

lli.  AjC 

7-1  

f 

7T  ftO 

f  Xl«  OVJ 

1  S  70 

XO.  f ic 

7_1  

4420 

7T  QO 

111.  "U 

1  T  Z.7 
Xli.  *+  / 

7_2  

c 

7S  ?A 

OT  LI 

C.  lip  *T  t 

7_2  

5144 

7T  Oft 

/  J~|.  uo 

OR  3t 

7-2  

5783 

7T.  10 
r  ii.  1U 

0T  6£ 

cli.  uo 

7-2  

6372 

7T.  1 1 

OS  01 

AO.  61 

7-2  

b 

7T  19 

/  X*  X(C 

OT  37 

C.Ai.  D  t 

7_2  

d 

7L.18 

2L.16 

7-2  

5279 

7L.25 

2S.93 

7-2  

4400 

"7T  10 

OT  OL 

7-2  

e 

^T  A1 
1  At.  0-3 

OT  ftO 
AX.  OA 

7_2  

4519 

^T  AA 
1  h.  DO 

OT  £<; 
AX.  oo 

f 

P7T  At> 
lL.  DO 

ot  on 
JU 

7-3  

6557 

/o.  59 

OT  A^l 

JL.  (Jo 

Q 

to.  56 

OT  OK 

JL.  AO 

7-3  

5724 

/ctr. 

Jctr. 

b 

r?T  n*3 

o  c  oo 

jo.  y^ 

7-3  

4773 

r^T  ntf 

OP  11 

Jo.  i.X 

7-3  

6466 

"7T     1  / 

OT  OA 
Jli.  JO 

7-3  

5871 

■7T    1  1 
/ L.  XJ5 

OQ  OQ 

Jo.  Ay 

7-3  

a 

■7T  1 
/  X.  Xo 

Jo.  AO 

7-3  

c 

7L.45 

3L.46 

7-3  

5471 

7L.58 

3L.64 

7-3  

5955 

7T  ^ft 
/  X.  JO 

ot  in 

JX.  xu 

7-3  

5378 

1 X.  1 J 

OT  10 
JX.  XJ 

7-3  

4670 

^T  "7A 
/ Xi.  to 

oq  on 

JO.  AU 

7-3  

d 

7L.81 

3L.64 

7-4  

7067 

7S.60 

4L.17 

7-4  

7108 

7S.45 

4S.17 

7-4  

6575 

7S.32 

4S.38 

TABLE  3. --Continued. 


Trans- 
location 

Symbol 

Breakage  points 

Rati  n 

7.4  

a 

7L.07 

4S.32 

7_4  

4483 

7L.61 

4L.39 

7_4  

4698 

7L.74 

4L.08 

u 

r~)  0  Q/: 

CT      "1  rt 

5L.  lo 

/-5  

a 

no    "5  0 

7S.3J 

5S.  63 

1  ^ 

e 

ro.  io 

co  y  a 

/L.  1U 

5o.  51 

n  ^ 

7L.35 

5S.32 

n  ^ 

7L.63 

5L.26 

7-5  

c 

7L.72 

5L.42 

7-5  

a 

7L.72 

5L.78 

7-5  

5179 

7L.73 

5L.55 

7_5  

f 

7L.  85 

5L.80 

4545 

7S.73 

6L.25 

/-b  

4594 

7S.  67 

6L.  52 

Aftft^ 

7S.  58 

6L.33 

n  c 

^  J  rift 
649o 

7S.48 

6L.  16 

4  J  J  / 

7L.  13 

6L.37 

45  /J 

on 

(Urn  C.  1 

AT  OO 
Oil.  <d(£ 

6598 

7L.61 

6L.43 

7_6  

7036 

7L.63 

6S.90 

7-6-i  

a 

7L.  68 

6L.73 

7_6  

4964 

7L.72 

6S.76 

7-6  

5181 

7L.86 

6S.79 

7  ft 

0501 

7S.46 

8L.09 

"7  ft 

c  cjo  ft 

7S.31 

8L.  10 

n  ft 

£  COT 

o5J± 

7ctr. 

rt  _l 

8ctr. 

n  ft 

5499 

7L.05 

8L.08 

n  ft 

54i_P 

7L.09 

8L.77 

7  ft 

AQftl 
090-L 

7L  14 

8S  49 

"7  ft 



45Jb 

7L.34 

8L.47 

7-8  

7149 

7L.56 

8L.65 

7-8—  r  — 

5479 

7L.70 

8S.  21 

7-8-  

4824 

7L.83 

8L.25 

7_8  

6427 

7L.96 

8L.28 

■7  Q 

D 

7S.76 

Oi  O     T  Oi 

9o.  19 

7  Q 

5U  r4 

7o.4o 

9L.  53 

•7  Q 

2, "3  A^ 

Oj  —  J-  — . 

9ctr. 

"7  Q 

b<£<£5 

7ctr. 

9ctr. 

"7  Q_ 

ftO 

7L.01 

9S.97 

"7  Q 

/  U  f4 

7L.03 

9S.80 

7-9  

c 

7L.  14 

9L.22 

7-9  

6978 

7L.62 

9S.  83 

"7   0  ^ 
/-V  *  

a 

tit  /:o 

7L.  6J 

r\0  C\?~1 

9S.0/ 

5Jo± 

7L.85 

9L.78 

7-10  

a 

7L.23 

10L.06 

7-10  

4356 

7L.  70 

lOctr. 

7-10  

4422 

7L.79 

lOctr. 

Trans- 
location 


8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 
8-1- 

8-2- 
8-2- 
8-2- 
8-2- 
8-2- 
8-2- 
8-2- 
8-2- 
8-2- 
8-2- 
8-2- 
8-2- 
8-2- 

8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 
8-3- 


Symbol 


5704 
a 

6591 

5588 

5634 

4676 

4748 

5619 

4685 

5752 

5821 

6697- 

5384 

4307 

5910 

6766 

b 

c 

g 

5484 

5454 

c 

f 

d 

e 

4414 
7069 
b 
h 

"84" 
4711 

5558 
h 

B-31 

4872 
4303 
5583 
f 

5830 
6439 

g 
e 
b 

4626 
4874 
6261 
a 

6373 
7362 


Breakage  points 


Ratio 

Ratio 

8S.  67 

1L.  96 

8S.52 

t  t      J  n 

1L.41 

8S.43 

IS.  18 

8S. 31 

IS.  10 

8S.28 

1L.08 

8S.06 

1L.04 

8L.  15 

1L.  12 

8L.  16 

1L.07 

8L.21 

IS.  20 

8L.23 

1L.36 

8L.31 

1L.  65 

8L.  52 

1L.  89 

8L.59 

1L.10 

8L.61 

IS.  42 

8L.  67 

1L.93 

8L.77 

1L.54 

8L.  82 

1L.59 

8L.  89 

1L.94 

8S.  71 

2L.71 

8S.58 

2L.24 

8S.39 

2L.21 

8S.11 

2S.15 

8cxr. 

2ctr. 

8L.  1L 

2L.05 

8L.10 

2L.07 

8L.14 

2L.12 

8L.14 

2L.13 

8L.  18 

2L.20 

8L.22 

2L.23 

8L.30 

2L.32 

8L.  67 

2S.  86 

8S.74 

3S.26 

8S. 46 

3L.53 

8S.  06 

3L.63 

-J. 

8ctr. 

3ctr. 

8ctr. 

3ctr. 

8L.  05 

3L.06 

rtT     t  r\ 

8L.  10 

0  t    r\  rt 

3L.08 

8L.  13 

3S.  06 

8L.  15 

3S.30 

8L.  19 

3L.12 

8L.21 

3S.36 

8L.23 

3L.  16 

8L.31 

3S.30 

8L.32 

3L.28 

8L.40 

3L.49 

8L.  61 

3L.41 

8L.68 

3S.53 

8L.69 

3S.07 
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Trans- 
Location 

Symbol 

Breakage  points 

Ratio 

Katio 

8-7  

6427 

8L.28 

7L.96 

8-  /  

4-536 

8L.47 

7L.34 

8-7  

7149 

8L.65 

7L.56 

8-7  

5413 

8L.77 

7L.09 

8_9  

b 

8S.  67 

9L.75 

8-9  

4643 

8S.37 

9L.  11 

8-9  

e 

8S.32 

9L.25 

8-9  

c 

8ctr. 

9ctr. 

8-9  

5391 

8L.07 

9S.33 

8-9  

d 

8L.09 

9S.16 

8-9  

a 

8L.13 

9L.38 

8-9  

6673 

8L.35 

9S.31 

8-9  

4775 

8L.42 

9L.68 

8-9  

4593 

8L.69 

9L.65 

8-9  

4713 

8L.70 

9ctr. 

8-9  

6921 

8L.  85 

9L.  15 

8-9  

5300 

8L.85 

9S.43 

8-9  

4453 

8L.86 

9S.68 

8-10  

b 

8ctr. 

lOctr. 

8-10  

5585 

8ctr. 

lOctr. 

8-10  

6653 

8L.04 

10L  06 

8-10  

K-7 

8L.07 

10S.22 

8-io  

6488 

8L.  14 

10L.34 

8-10  

5287 

8L.  17 

10S.33 

8-10  

d 

8L.39 

10L. 16 

8-io  

c 

8L.41 

10S. 56 

8-10  

6128 

8L.43 

10S.47 

8-10  

a 

8L.48 

10S.48 

8-10  

5944 

8L.75 

10L.40 

8-10  

e 

8L.84 

10S.37 

9-1  

4997 

9S.28 

1L.37 

9-1  

4995 

9S.20 

1L.19 

9-1  

4398 

9S.19 

1L.51 

9-1  

5622 

9L.12 

1L.10 

9-1  

a 

9L.15 

IS.  13 

9-1  

c 

9L.22 

1S.48 

9-1  

d 

9L.25 

1L.42 

9-1 —  

9L.40 

1L.79 

9-1  

6762 

9L.53 

IS.  16 

9_1  

b 

9L.  60 

1L.50 

9-2  

5831 

9S.72 

2L.63 

9-2  

c 

9S.33 

2S.49 

9-2  

6656 

9S.31 

2L.32 

9-2  

5257 

9L.20 

2L.28 

9-2  

b 

9L.22 

2S;18 

9-2  

5711 

9L.23 

2S.24 

9-2  

d 

9L.27 

2L.83 

Trans- 
location 


8-3- 
8-3- 
8-3. 

8-4- 
8-4- 
8-4- 
8-4- 
8-4- 
8-4- 
8-4- 
8-4- 

8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 
8-5- 

8-6- 
8-6- 
8-6- 
8-6- 
8-6- 
8-6- 
8-6- 
8-6- 
8-6- 

8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 
8-7- 


Symbol 


4340 
4301 
c 

6063 
4356 
b 
a 

6363 
5339 
6926 
5412 

a 
g 

5570 
5575 
4302 
7102 
f 

6406 
6402 
A-50 
d 

7068 
5777 
c 
b 

6289 
5013 
6612 
5866 
4636 

5386 
b 

5605 
6873 
5028 
c 

6187 

d 

a 

6981 
5479 
6531 
5499 
6981 
5828 
4824 


Breakage  points 


Ratio 


8L.72 
8L.82 
8L.85 

8L.05 
8L.14 
8L.16 
8L.19 
8L.30 
8L.71 
8L.71 
8L.95 

8S.58 
8S.44 
8S.  35 
8S.22 
8S.11 
8S.  10 
8S.08 
8ctr. 
8L.07 
8L.11 
8L.12 
8L.18 
8L.19 
8L.20 
8L.23 
8L.54 
8L.59 
8L.66 
8L.77 
8L.79 

8S.83 
8S.76 
8L.22 
8L.29 
8L.31 
8L.50 
8L.51 
8L.77 
8L.80 

8S.  49 
8S.  21 
8ctr. 
8L.08 
8L.09 
8L.10 
8L.25 


Ratio 


3L.88 
3L.92 
3S.23 

4S.02 
4S.40 
4S.18 
4S.59 
4L.76 
4S.22 
4L.60 
4L.59 

5L.49 
5L.28 
5S.47 
5S.21 
5L.06 
5L.48 
5L.02 
5ctr. 
5S.07 
5S.07 
5S.55 
5S.18 
5S.13 
5S.24 
5S.23 
5L.06 
5S.67 
5S.  59 
5L.32 
5L.23 

6S.78 
6L.79 
6L.36 
6L.21 
6L.21 
6L.27 
6L.19 
6L.51 
6L.41 

7L.14 
7L.70 
7ctr. 
7L.05 
7S.46 
7S.31 
7L.  83 
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Symbol 

Breakage  points 

Trans- 

Symbol 

Breakage  points 

Ratio 

Ratio 

location 

Ratio 

Ratio 

a 

9L  58 

2S.36 

9-5  

4305 

9L.64 

5L.41 

7096 

9L.66 

2S.57 

9-5  

6200 

9L.71 

5L.81 

5208 

9L.68 

2L.76 

9-5  

e 

9L-74 

5L.46 

9L.72 

2S.27 

9_5  

9-5  

7205 
5368 

9L.  90 
9L.95 

5L.21 
5L.87 

f 

9S  69 

y  \~J  •  \J  y 

3L.63 

6722 

9S.  66 

3S.  66 

9_6  

5454 

9S.75 

6ctr. 

5775 

9S  24 

3L.09 

9_6  

b 

9S.37 

6L.  10 

c 

9T  12 

3T  OQ 

-J  Li*  \Js 

9-6  

4505 

9ctr 

6L  13 

g 

QT  1A 

~Li*  X*+ 

3T  ao 

-7  Lit,  *-r\J 

9-6  

e 

9T,  2A 

y  ±j  *  c~r 

6T,  18 

a 

QT  16 
y  Li*  10 

3T  11 

J>  Li*  XX 

9-6  

6019 

9T,  26 

6T,  27 

d 

yLi*  CD 

3T  13 

9_6  

6270 

QT  9# 

"J_i.  (CO 

^T    1 Q 

QLt  17 

h 

QT 

■^t  nQ 

9_6  

c 

QT  9Q 

ftT  15 

4727 

9L.42 

3L.  54 

9_6  

5831 

9L.30 

6L.27 

5285 

QT    J  Q 

*5T    ^  T 

9_6  

4778 

qt  ^n 

DO.  OU 

b 

QT  ^1 

"5t  / 

9_6  

a 

qt  /n 

DO.  ^7 

4963 

QT  ^1 

"3T  H£, 

9-6  

d 

QT  Q.1 

DO.  /  J 

5643 

QT  £A 

JO.  33 

9_6  

5964 

QT  #9 

A7 
DO  •  / 

7041 

qt 

"3 c;  c;q 

9-7  

6482 

QS  Q7 

7T  m 

6504 

QS  83 

AT  HQ 

9_7  

6978 

QS  83 

7T,  62 

6222 

QS  68 

AT  03 

*+Xl»  VJ-J 

9-7  

7074 

QS  80 

yvj  m  \J\J 

7L  03 

5657 

QS  ?5 

AT  33 

*+Xi»  _7_7 

9_7  

b 

QS  1Q 

y\*y%  A.y 

7S  76 

d 

QT,  17 

/lit  X( 

At,  ip 

9_7-  

a 

QS  07 

yy- '  •  w  / 

7L.  63 

5918 

9L  18 

AS  24 

9_7  

4363 

9ctr. 

7ctr. 

f 

QT  T8 

Z.T,  55 

9-7  

6225 

9ctr. 

7ctr. 

e 

QT,  26 

4S  53 

9_7  

c 

9L.22 

7L.  14 

g 

QL  27 

4S  27 

9_7  

5074 

9L.53 

7S.48 

5828 

QL  27 

4L  61 

9-7  

5381 

9L.78 

7L.  85 

c 

QL  2Q 

AL  82 

b 

QT,  2Q 

4T,  QO 

*tli»  y\J 

9-8  

4453 

9S.  68 

8L.  86 

4304 

QT.  37 

7Jj»  ^  ( 

AS  22 

9-8  

5300 

QS  A3 

7Ui  *T^» 

8L.85 

4373 

9L.39 

4L.29 

9-8  

5391 

9S.33 

8L.07 

5884 

9T,  49 

4L  40 

9-8  

6673 

9S.31 

8L.35 

4307 

9L  55 

/lie  -/ 

4S  48 

9-8  

d 

9S.16 

8L.09 

a 

QL  58 

4L.  16 

9-8  

c 

9ctr. 

8ctr. 

5788 

9L  82 

4L.72 

9-8  

4713 

9ctr. 

8L.70 

5574 

9L  87 

4L.80 

9_8  

9_8  

4643 
6921 

9L.  11 
9L.  15 

8S.37 
8L.85 

6057 

955  5? 

y  \u  •  y* 

5S  15 

9-8  

e 

9L.25 

8S.32 

4871 

QS  38 

5T.  71 

^    XJf       ,  _!_ 

9_8  

a 

9L.38 

8L.  13 

a 

QS  17 

*)T  6Q 

.7  Xl«  U  -7 

9-8  

4593 

9L.65 

8L.69 

4817 

q^  on 

^t 

3  Xi.  UD 

9-8  

4775 

9T,  68 

y  ±J  a  UU 

8L.42 

5614 

QT  DA, 

^t  nQ 

J  Li*  U? 

9-8  

b 

QT  75 

8S  A7 

c 

QT  in 

7  Li*  XL) 

JO.  Ul 

d 

QT,  10 

5L.14 

9_10  

b 

9S.13 

10S.40 

B-91 

9L.21 

5S.  23 

9_10  

a 

9L.14 

10L.  92 

B-94 

9L.27 

5S.17 

9-10  

A- 75 

9L.24 

10L.30 

b 

9L.44 

5L.68 

9_10  

4303 

9L.26 

10S.44 

4790 

9L.45 

5L.34 

9_10  

5488 

9L.57 

10L.  89 

4352 

9L.61 

5L.48 

9_10  

7103 

9L.73 

10L. 88 

Trans- 
location 
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Trans- 
location 

Symbol 

Breakage  points 

Trans- 
location 

Symbol 

Breakage  points 

Katio 

Katio 

Katio 

itaxlo 

in-1  

h 

U 

i  nq  iq 

IT    1 Q 

XX.  17 

ln.'i  

XVJ  —  _J  —  —  —  — 

Y- 57-1 6 

JV    J  /  lu 

i  nT   /  o 
1UL.42 

10-1  

4885 

1  fln+T" 

T  r>+T» 
Ik/  ox  . 

t  n  S- 
xu— J— —  —  — 

5155 
J  J  J  J 

T  AT      }  *C 

10L.45 

55.77 

10-1  

a 

6 

i  m  o  i 
1UX.  <;X 

t  q  ftn 
lo.  OU 

XU- J  

5  ASA 

J  DOO 

10L.53 

5L.78 

10-1  

B-29 

1 DT  9A 
XUX.  cD 

1 T  Q1 
XL.  7— > 

XU— J— — — — 

AnAI 
DUDX 

10L.  5  / 

5o.  60 

10-1  

X 

10T  "30 

lULi  JVJ 

1U-5  

jbjj 

XUL.  1 L 

5o.  /b 

10-1  

J-W  -L. 

Q 

"I  nT  11 
XUX.  Jl 

IT    1 A 
XX.  XD 

in  s 

XU— J  

sisft 

J  J  JO 

10L.76 

5L.  10 

10-1  

a 

XUX.  J  J 

1  T  OQ 
XX.  <C7 

n  n_5  

XD  —  J  —  —  —  — 

A1AA 

10L.  79 

5L.13 

1  n_i  

u 

XUL.  DO 

T  T  Sn 
XX.  JU 

10-1  

5973 

XUX.  oy 

it  -try 

XX.  X/ 

in  a 

XU-b  

/  "7 
H-J4-  / 

10S.81 

6L.65 

in_i  

f* 

i  nT 

XUL.  /4 

IT    /  t 
XL.4j 

in  a 

XU-d  

/  ft'i'i 

'tOJJ 

10S.78 

6L.83 

in  £ 

XU-b  

h-jU  r 

10S.71 

6L.74 

1 n_p  

13 

XUo.4U 

ot  un 
2L.  JU 

in  a 

XU-b  

e 

10S.43 

6L.  14 

i  n_p  

105. 16 

O  T  OK 

2L.  35 

in  c 

XU-b  

c 

10S.36 

6L.51 

in_p  

5830 

TAT  TO 

XUL.  Xc 

OT  lO 
<cX.  Xc: 

in 

XU-b-  

l 

10S.28 

6S.92 

m_9_ 

/  /  a/ 

1UL. 14 

j.ctr. 

1U-6  

c:**7ftA 

5  /oU 

10L.  13 

6L.93 

TOT  CC 

1UL.  55 

'""IT  1 

2L.  Id 

in  a 

XU— D— — — — 

SSI  Q 

JJl7 

10L.  17 

6S.75 

TO-?  

T  r\T  i£o 

1UL.  62 

do.  / L 

in  a 

XU-b  

a 

10L.15 

6L.75 

i  n_?  

"h 

10L. 75 

2S.50 

in  c 

lU-b  

g 

10L.20 

6L.85 

1 n_p  

6853 

1  AT  ftA 

XUX.  Ob 

OT 

till,  /y 

in  a 

XU-b  

D 

10L.29 

6L.  12 

10-6  

a 

10L.29 

6L.16 

10-3  

1  OT  99 
XUX.  <c<c 

IT    1  A 
JL.  XD 

in  a 

XU-b  

10L.41 

6S.80 

10-3  

5892 

lULf  *cJ 

19  T7 
JO.  X  / 

in  a 

XU— b— — — — 

n 

10L. 87 

6L.47 

10-3  

1  DT  97 

?T    1 Q 

10-3  

4382 

1 OT  9Q 

XUL.  t7 

"39  1# 
JO.  JO 

in  "7 

XU-  /  

AA  9  9 

lOctr. 

7L.  79 

10-3  

4383 

i  m  in 

XD L» 

is  91 

JO.  *cj 

in  n 

xu—  /  

/i  ISA 

lOctr. 

7L.70 

10-3  

10T  "30 

X>JL.  J  W 

IT  99 

JL.  »c*c 

in  n 

xu-  /  

a 

10L.06 

7L.  23 

10-3  

6691 

1 OT  ft7 

IT'  10 

JL.  JU 

i  n_?i  

xu— o— — — — 

c 

lUo. Ob 

C>T      )  T 

8L.41 

10-4  

6662 

TOT  01 

X\JL.  W— / 

At  oa 
d*t 

i  n_#_ 
xu— o— — — - 

a 

inn     i  r\ 

10o.4o 

C>T       )  f* 

8L.48 

10-4  

e 

10L. 14 

4L.  14 

in 

xu— o— — — — 

A1  9ft 
DXcO 

inc  in 
XUo.4  / 

ftT    /  Q 
OL.4J 

10-4  

f 

1  OT  TA 

At  qa 

in 

xu  -  o  -  - — 

e 

10S.3 / 

8L.  84 

10-4  

c 

1  OT      1  A 
1UL*  _LO 

/q  a/ 

•H-O  •  DM- 

iD-ft  

6A88 

10S.34 

8L.  14 

10-4  

d 

1  OT  16 

XVJ  La  JO 

AS  16 

*+o  .jo 

in  A 
xu- o— — — — 

J<cO  / 

10S.33 

8L.  17 

10-4  

6587 

1  OT  51 

lULe  J J 

AT  5*1 

H-X.  JJ 

in  s? 
xu-o  

v  n 

10S.22 

8L.07 

10-4  

b 

1  API 

XUL. bU 

/  T  T 
<H-X.  X9 

in  a 

xu-o  

D 

lOctr. 

8ctr. 

in  a 

XU-b  

99o9 

lOctr. 

8ctr. 

10-5  

5188 

TO5!  65 
iUOi oj 

5T  17 
JL.  J  / 

XU-o  

6o5j 

10L.06 

8L.04 

10-5  

a 

inc;  -rA 
xuo.  j«+ 

ST    T  A 
JL.  X*f 

in  ft 

xu-o — — — 

a 

10L. 16 

8L.39 

10-5  

5290 

i  ns  aq 

C.T  rirt 

JL.  /O 

in  ft 

xu-o — — - 

cq;  / 

J7H4 

10L.40 

8L.75 

10-5  

6760 

XUO.H-U 

JO.  /O 

5557 

10S.39 

5L.92 

t  n  q 
xu-y  

4jUj 

10S.44 

9L.26 

10-5  

"b 

10S.25 

5L.09 

in  q 

xu-y  

D 

10S.40 

9S.13 

10-5  

6830 

lOctr. 

5ctr. 

10-9  

A-75 

10L.30 

9L.24 

10-5  

5679 

10L.15 

5S.  16 

10-9  

7103 

10L. 88 

9L.73 

10-5  

7142 

10  L.  17 

5L.73 

10-9  

5488 

10L. 89 

9L.57 

10-5  

4801 

10L.23 

5L.91 

10-9  

a 

10L. 92 

9L.  14 

31 


